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ABSTRACT 
This survey addressed and evaluated the statistical results and relationships between: 
(a) The amount of travel experience a person has and the impact of this experience to 
upcoming travel experiences, and (b) Identified the objects and events one indicated as a 
significant element – however defined by the participant – within the airport terminal.  
Significant results from the study showed events after the travel experience, identified 
as POSTceptions, (based upon a projected and drawn mental maps of specific environmental 
spaces, utilizing schemata from projected mental maps and previous, although not always 
similar, user experiences) were greater in frequency and significance than those who 
anticipated specific events prior to the travel experience, identified as a PREceptions (similar 
to POSTception, but based on anticipated events that could occur within the space). These 
experiences, especially those significant in nature include: circulation paths, wayfinding 
signage, indication and location of restrooms and lines/queues, and airport employees.
  
 
The Road goes ever on and on 
Down from the door where it began. 
Now far ahead the Road is gone, 
And I must follow, if I can, 
Pursuing it with eager feet, 
Until it joins some larger way 
Where many paths and errands meet. 
And whither then? I cannot say. 
 
 
J. R. R. Tolkien 
The Fellowship of the Ring
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CHAPTER 1.  OVERVIEW 
Statement of the Problem and Purpose 
The purpose of this study is to examine the correlations between prior travel 
experience and varying amount of recall of travel experiences. Given the inherent stresses, 
complexity, potential unfamiliarity and other navigational challenges posed by airports, this 
particular environmental setting provides the opportunity for designers to observe users, 
identify affordances, and resolve existing design issues of anenvironment in which a specific 
order of tasks are required to be completed before initiating the next task or protocol. 
Objectives 
The objectives of this study were to: 
• Develop a taxonomy that identifies the linkages between expectations of what 
will occur within a particular interior environment (so-called Environmental 
PREceptions, see definition, page 14) and what actually occurs, through the 
identification of significant spaces in cognitive maps. 
• Identify the associations between perceptions of the cognitive maps of people 
who have more experience within a specific space compared to those who do 
not have as much experience. 
• Provide a case study demonstrating a methodology whereinterior designers 
that conduct ethnographic research through survey instruments can evaluate 
how people anticipate spaces and the accuracy of these projections.  
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Definition of Terms 
Actual Experience, for the case of this study, was defined as the time when one was in 
a specific environment recording one’s cognitive map and the significant spaces of the built 
environment. There was no need for a projection or recall of the experience, as the subject 
was still within the space recording their thoughts and memories. 
The Theory of Affordanceswas developed by Gibson (1979), an ecological 
psychologist, to enhance the efficiency of the visual perception. The purpose of perception, 
according to Gibson, is not a response to a stimulus but an act of information pickup. 
Norman, a fellow psychologist, conversely, defines an affordance as something of both 
actual and perceivedproperties. When actual and perceived properties are combined, an 
affordance emerges as a relationship that holds the object and the individual that is acting on 
the object (Norman, 1999). The conceptof Affordances has been applied to numerous fields 
of study including: cognitive psychology, artificial intelligence, engineering, navigation, and 
design. 
Circulation systems control the way a person moves around a building or facility. 
Rengel, an interior designer, further identifies three basic components of circulation systems 
as arrival space, the paths themselves, and nodes(2003). Pile further identifies circulation 
patterns as how people move around the space, including inside to outside, the direction of 
door swings, and the width of corridors, hallways, and stairs (2007).  
Cognitive map is a process composed of a series of psychological transformations by 
which an individual acquires, stores, recalls, and decodes information about the relative 
locations and attributes of the phenomena in his daily environment(Downs & Stea, 1973). 
Cognitive maps in the most general definition stated by Kaplan (1973a), are mental 
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constructs which we use to understand and know the environment. They assume that people 
store information about their environment that they then use to make spatial decisions. 
The term cognitive map refers to the knowledge a person has about environmental 
and spatial relationships through the process of coding and retrieving information (Kitchin & 
Blades, 2002). The terminology cognitive map is a conceptual umbrella to which more 
specific taxonomy have been developed to refine the genre of a specific discipline. 
Content analysis is a methodology to determine the presence of certain words or 
concepts within sets of texts(Busch, et al., 2005).This information can be used to analyze the 
presence, meanings, and relationships of the words and concepts, and then establish 
inferences about the messages and experiences expressed within the text and writer. The text 
can be broadly defined and analyzed regarding conceptual meanings, specific notations, or 
significant experiences at the time the text was written. 
Environmental Graphic Design combines the theories of numerous design disciplines 
including graphic, architectural, interior, landscape, and industrial design, as they intersect 
with the visual aspects of wayfinding, communicating identity and information, and/or 
shaping the idea of place. 
Environmental PREceptionis the concept based upon a projected mental map of a 
specific environmental space. It utilizes expectations or beliefs concerning future experiences 
based upon projected mental maps and previous, although not always similar, user 
experiences. The foundation of PREceptions asks the subjects fundamental questions such as: 
“What should you expect to be in the space?” “What will be in the space?” and “What could 
potentially be in the space?”(Gentry, 2010). 
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Environmental POSTception, similar to the PREception concept, is based upon a 
recalled mental map of a specific environmental space after a specific period of time has 
passed since the user has been within the specific space. It utilizes the information from the 
environmental PREception and the Actual Experience to recall a space, frequently using the 
stored mental maps and recalled significant elements of the space. The foundation of 
POSTceptions asks the subjects fundamental questions such as “What did you expect to be in 
the space?”, “What do you recall as significant elements of the space you are asked to 
recall?”, and “How did you know how to function within this particular space?” 
Image schema (pl. schemata) developed by Johnson (1987), a psychologist, proposed 
a non-propositional, recurring pattern grounded in people’s experience. This pattern assisted 
subjects to organize and structure space while allowing them to be able to know what to do 
with the experience. Raubal et al. (1997) applied image schemata into the category of 
alternative conceptualizations or cognitive models of space, which are models that are built 
upon people’s experiences for a particular environment. The findings of this study 
demonstrated that different sets of image schemata are confirmed to form image-schemata 
blocks, and rarely occur in isolation. The image-schemata blocks function as knowledge-
representation schemata for wayfinding tasks.  
Visual Perception explores the ways in which the visual sense works to build a 
mental understanding of objects, spaces, and total environments through sight. No verbal 
description can ever equal the knowledge of reality that comes from actually seeing, although 
substitute visual images – that is, pictures – can to some extent approach the direct 
experience. While seeing is such a common experience as to seem to require no explanation, 
it actually involves many complex processes (Pile, 2007).
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Research Questions 
The following questions were addressed in this study: 
1. In terms of cognitive maps of pedestrian airport experience (including such 
considerations as interior qualities, spatial qualities, perception of the physical 
environment, etc.), what are the linkages between what people think will 
occur within the airport environment and what actually occurs? How do these 
differ between individuals with different amounts of travel experience? 
2. What specific events and landmarks are stored in a cognitive map as one 
navigates through an unknown space? 
3. In which way do PREceptions, Actual Experiences, and POSTceptions factor 
into the cognitive maps of people who have more travel experience compared 
to those who don’t frequently travel? 
4. How can cognitive maps, PREceptions, and POSTceptions provide useful 
information (e.g.: interior qualities, spatial qualities, perception of the physical 
environment) to designers of interior environments? 
Scope 
This study addresses the relationship between affordances of the built environment 
and the associations between PREception and POSTception cognitive maps, especially 
thoseinvolving one’s anticipation, movement, and actual behavior in airports. 
The airport environment provides a solid, structured foundation of specific and 
orderly events through which a person progresses; although wayfinding and circulation 
through an airport is identifiable, people still have numerous opportunities to get off 
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track(Edwards, 2005). Raubal, Engenhofer, Pfoser and Tryfonadescribed the airport as “a 
special case of moving though a building. […] Making wayfinding easier for passengers at 
an airport requires to design airport space in such a way that it facilitates people’s structuring 
processes of tasks”(1997, p. 86). 
The concept of an Environmental PREception is based upon a projected mental map 
of a specific environmental space. It utilizes schemata based upon projected mental maps and 
previous, although not always similar, user experiences. The foundation of PREceptions asks 
the subjects fundamental questions such as: “What should you expect to be in the space?” 
“What will be in the space?” and “What could potentially be in the space?”(Gentry, 2010)
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CHAPTER 2.  BACKGROUND 
The Airport 
Air travel has been described as the current defining mode of transportation. No other 
form of transportation has allowed accessibility on such a global scale. 
The airport terminal is the major connection between the ground access system and 
the aircraft. The terminal consists of a ground access interface, a system of components for 
the processing of passengers and their baggage, and an aircraft or flight interface. 
Components of an airport terminal include: facilities and amenities for the processing of 
passengers and baggage, cargo handling, and airport administration, operations, and 
maintenance. 
The purpose of this background section is to provide supplemental and contextual 
information for which this specific study was conducted. The methodology of this particular 
study could be implemented into numerous interior environments. 
From a historical perspective, the airport terminal is a relatively new building type 
that has been in constant flux and is forced to keep up with the evolutionary steps of the 
commercial aviation industry. In spite of their relative “newness,” airport terminals have 
acquired a particularly significance for U.S. citizens, many of whom regularly travel by air: 
over 618 million domestic enplanements, and over 85 million international enplanements in 
2009(BTS, 2010). 
Recently, the scale and grandeur of airport terminals has grown into that of cities, 
what Kasarda has specifically termed “aerotropolis”(2010).The Aerotropolis not only 
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includes the traditional components of the airfield, terminal and outlying corridors, but also 
encompasses clusters of aviation-lined businesses and associated residential developments. 
This innovative concept is similar to the great railway stations of the 19th Century and the 
great European cathedrals of the Middle Ages. 
Airport history. 
Although there doesn’t appear to be a record of one specific “first” airport, the 
earliest terminals in the United States date back to the 1920s, when the commercial aviation 
industry was in its infancy. Considering the limited capacity and range of commercial aircraft 
in the 1930s and 1940s, the general population still utilized and preferred rail service for long 
distance travel. The high expense and limited availability of air travel restricted it to only the 
wealthy elite. The architecture and design of airport terminals evolved as symbols and 
iconography fostered a creative and customized design tailored to meet the needs of a 
specific carrier. Aesthetic considerations dominated over functionality, flexibility, and 
practicality, a trend that would be reversed after the 1960s. 
A consistent driving force of airport terminal design was the evolution of the aircraft. 
As aircraft technology advanced, the physical demands and programmatic needs of the 
terminal expanded. Such milestones, the advent of the jet-engine aircraft in the 1960s, 
transformed civil aviation. Airline fleets began the conversion to jets, which were larger, 
faster and had increased comfort. The introduction of the coach class allowed the general 
population to travel by aircraft. Between 1960 and 1970, the number of passengers traveling 
by aircraft in the United States increased approximately 173%, which was the largest 
increase in U.S. aviation history (ACRP, 2010). This same decade witnessed the evolution of 
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jet aircraft, such as the Boeing 707, McDonnell Douglas DC-8, and Convair 880-990 in the 
early 1960s (typical capacity of 125 to 150 passengers) to the Boeing 747-100 in 1969 to 
1970 (typical capacity of 350 to 450 passengers). Within a decade, air travel quickly began to 
replace rail and the ocean liner as the favored mode of long-distance transportation. 
The advent of larger capacity jet aircraft demanded physical modifications to the 
terminal buildings.Larger wide-bodied aircraft were introduced in the 1980s,allowing aircraft 
operators to carry both passengers and freight. This mandated that there be greater efficiency 
and flexibility in the design of the terminal to accommodate the higher numbers of 
passengers and cargo/freight. Terminal concepts and designs were required to move beyond 
the aesthetic and niche designs, which formerly catered to wealthy patrons, to a more 
efficient machine, accommodating thousands of passengers and their baggage, especially 
during peak periods.  
 
Figure 2.1.  Physical comparison of Boeing 707 and 747. Copyright 2009 by Wolodymir 
Nelowkin. Reprinted with permission. 
Airline Deregulation Act of 1978 
Canon(1978)suggests that it was the Airline Deregulation Act of 1978 that had the 
greatest impact on the aviation industry and ultimately the planning and design of terminal 
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facilities. The Act removed federal control over commercial fares and routes. The passage of 
the act had immediate effects on the running and design of airports: it created an avalanche of 
competitive bidding, bringing lower fares to the traveler, increased the frequency of 
scheduled flights, and increased competition for passengers which allowed more opportunity 
to utilize air travel. It also allowed airlines to select their own routes and fares based upon 
specific market conditions.  
Deregulation saw the emergence of two specific trends that have directly affected the 
airport terminal: the emergence of airline “hubs” and the development of low-cost carriers 
(LCC). Hubs allowed the airlines to centralize their operations, which inaugurated the 
concept of “hubbing”, which was seen as the most cost-effective way to link networks of 
remote destinations, or “spokes”. It was impossible to make every route profitable, so the 
airlines created a centralized location where they based their operations, called the “hub”.The 
hubbing concept did exist prior to deregulation;however, but before deregulation the 
development routes through hubs was a very slow process. After deregulation, hub routing 
could be established quickly. The impact of hubbing on terminals was dramatic. Hubs had to 
accommodate a much higher volume of passengers than originally planned, and most of these 
passengers would need to make a connection to another flight, increasing the number of 
required circulation paths in the terminal. 
Security and passenger screening, which was implemented prior to deregulation, 
required reworking so passengers making connections could avoid going through the 
screening process a second time at a hub. 
The second post-deregulation breakthrough was development of low-cost carriers as a 
business model. This model is based on short-haul, high frequency flights that bypass hubs 
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using a single aircraft type. Although low-cost carriers have developed “focus cities” which 
allow travelers to build connections, the scheduling of flights is not based upon concentrated 
banks of flights. The impact on terminals is a more continuous use of the terminal facilities 
through the entire day, rather than a cyclical model strictly based upon arriving and departing 
flights. The emphasis of low-cost carriers is on the bottom line, focusing airport operators to 
reconsider the operation and design of the terminal. Many of the LCC operation concepts, 
such as not serving food during flights, have been adopted by legacy carriers and have 
required airports to increase the offering of concessions to both serve the passenger and 
generate additional revenue. 
Airport Design 
Defining the airport terminal complex. 
The airport is a machine for processing things from land to air. All systematic 
movements are designed around the separation and flow, access and control, with the 
physical structure of the airport terminal being at the fulcrum. What the function of the 
airport is, depends upon where a person is located in it, and how and why the person is 
traveling through it. 
The primary users of airport terminals are airlines, air travelers, well-wishers and 
meeters/greeters, a wide range of employees of airport management, government regulatory 
authorities, air carriers, concessionaires, and other airport tenants. While terminal facilities 
must, first and foremost, provide a good level of service to these users, the planning and 
design of an overall terminal facility is greatly influenced by the more rigid requirements 
needed to accommodate maneuvering aircraft and ground access systems. The terminal 
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complex consists of the interface between aircraft, travelers, and the various modes of 
landside transportation.  
As explained bythe Airport Cooperative Research Program (ACRP) in Airport 
Passenger Terminal Planning and Design(2010), these functions are achieved by two 
primary sub-systems: the “airside” and the “landside”. The airside consists of the runway and 
taxi systems, apron (zones between the taxiways and the airport terminal), gates and loading 
bridges, aircraft parking areas, and zones for aircraft service vehicles. The airside facilities 
are generally restricted areas and have restricted access to non-airline/terminal individuals. 
The airside, to be discussed in more detail momentarily, is comprised of the aircraft apron, 
terminal, ground transportation systems, and support facilities. A third space known as the 
“airspace,” used for takeoffs and landings, extends beyond the physical airport boundaries. 
 
Figure 2.2.  Diagram of Airside and Landside Facilities.From Aviopolis: A Book About 
Airports, p. 16, by G. Fuller and R. Hartley, 2004, London: Black Dog Publishing. 
Reprinted with permission. 
Landside terminal building facilities. 
For the purpose of this study, the landside, focusing on the airport terminal, will be 
the primary focus. Landside terminal facilities need to be adaptable for flexibility and 
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functionality as external forces, such as economics and public policy and security, can dictate 
changes at a moment’s notice. Some of the forces influencing landside facilities include: 
concessions (both for the passengers and guests waiting for passengers to arrive); security, 
which must be able to respond to specific threat and vulnerability levels, as well as routine 
processing of baggage and passengers; circulation and baggage handling systems; 
information technology-based systems, which is essential for dissemination of information 
and communication to passengers and staff throughout the entire terminal structure; and the 
flexibility to adapt for increase or decrease of passenger or management demands. Other 
areas that are considered landside, but not landside terminal, are parking structures, airport 
roads, and ground access systems. 
There are planning situations when the landside components may be the driving force 
behind the most appropriate terminal complex solution. Planning of landside terminal 
facilities requires considerable care because the efficiency, or lack thereof, can greatly 
influence the air traveler perceptions of the overall efficiency and user friendliness of the 
terminal. 
The landside terminal system provides the interface between the airport and the local 
ground transportation system. Pedestrian and vehicular movements on the landside are 
particularly vulnerable to congestion at many airports during peaks of demand associated 
with air travel.The expansion of landside facilities is often difficult, so intensive and 
proactive management of the landside curb and roadway systems is required to cope with 
increased activity and congestion without making ideal changes(ACRP, 2010). 
The terminal building, both landside and airside facilities, may be nearing capacity, 
and in some cases, have exceeded capacity limitations from the previous design. The 
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capacity of the terminal facility is in constant flux: during peak periods, the terminal facilities 
might become overcrowded due to sudden changes in weather conditions, unexpected 
changes in aircraft travel flows, or airline equipment repair(ACRP, 2010). 
Planning for the change of the airport’s infrastructure is usually associated with the 
development of an Airport Master Plan, which is developed ten to twenty years prior to any 
changes in the airport terminal are seen. Since there are many changes of usage, need, 
priority, and policy that will need to be non-negotiable, the flexibility and ability for the 
airport facilities to adopt such changes are vital. In addition, it is extremely to understand that 
the opportunity to increase a terminal facility is a very rare opportunity. Open land areas and 
existing terminal infrastructures at airports are limited resource; therefore the planning and 
consideration of such projects requires significant studies to be developed to successfully 
plan for the changing needs and operational requirements(ACRP, 2010). 
A complex variety of factors that affect the planning decisions for airport terminal 
facilities include: existing configuration and size of airport facilities, volume of airport 
traffic, airport service areas, passenger characteristics, presence and proportions of domestic 
and international service, airline route characteristics, operating policies and procedures, 
aircraft fleet mix, and non-scheduled airline service. In addition to the demographic 
influences which impact the design and airport plan, some of the more significant 
characteristics that impact the terminal design include the following: population profile of the 
area served, per capita income and potential for growth, geographic location of the airport 
relative to other similar sized airports, degree of commercial and industrial activity which 
could increase the demand for air transportation, and the proximity of major vacation, 
destination, or recreation areas(ACRP, 2010). 
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Master planning airports. 
The master plan of an airport is not only a plan which provides an outline of the 
physical form and projections of the future expanded airport, but also provide the financial 
implications required to complete the renovation. In addition to the physical architectural 
modifications required for the project, additional unforeseen considerations, such as political 
and environmental ramifications and future projections of growth, need to be addressed well 
in advance of the project. 
Airport master plans consist of specific analysis and diagrammatics of the future of 
development operations. Master plans must be flexible in their outlook and operation: 
changes in public policy, aircraft technology, and strict environmental controls can alter the 
airline industry, thus have profound effects on the airport master plan. 
Master plans provide both long-term and short-term projections and solutions to 
determine future new or expanded facilities (both terminal and airfield related). The main 
elements typically considered and contribute to the Airport Master Plan are long-term traffic 
demand forecasts, airfield configuration, and a land-use plan, which indicates the positioning 
of passenger and cargo terminals and their associated aprons relative to other key airport 
support facilities(ACRP, 2010; DesMoines, 2007). 
Airport layout. 
The layout of the airport is determined by numerous related factors. The principle 
factors to consider for airport terminal layout are: 
• Number and orientation of runways (especially with regard to meteorology) 
• Number of taxiways 
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• Size, shape, and organization of aprons 
• Area of available land 
• Topography and soil conditions 
• Obstacles to air navigation 
• Number and distribution of terminal buildings, hotels, and parking structures 
• External land uses 
• Phasing of development 
• Size and layout of airport road system 
• Strategy for public transportation connections 
Terminal Design 
The terminal as a circulation system. 
Airport terminals are essentially movement systems. Two main kinds of flow occur: 
passenger and baggage, moving in opposite directions, outwards and inwards. Movement 
through the terminal needs to be indicated or landmarked. The four primary ways to achieve 
this are through space, structure, light, and object(Edwards, 2005). 
Space. 
Within the airport terminal, the definition of routes using space allows the traveler to 
know whether a particular corridor or concourse is a major or a minor one. The hierarchy of 
routes through the terminal and size of spaces should correspond accordingly. Therefore, the 
spacious internal volumes, such as the landside terminal will indicate this is a major 
gathering space for all passengers throughout the terminal. Volumes with a single story 
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height would clearly indicate that this corridor would be for emergency use or guide the user 
to more private spaces, such as washrooms. The orchestration of space into multiple, 
recognizable hierarchies allow passengers to find their way throughout the terminal with 
minimal effort. 
The paths in the terminal should also follow the same hierarchy principles: major 
corridors should be wide, with vertical circulation facing the direction of flow. Minor 
corridors should clearly contrast the major corridors, but may have distinct story heights and 
vertical circulation opportunities and intersecting angles, not specifically within traffic flow. 
Passenger flow. 
The needs of the passengers are paramount in airport terminal facility design. 
Circulation and flow of passenger and baggage should be smooth, well indicated, and as 
flexible as possible. Edwards (2005) identifies ten design principles that should be followed 
when designing airport terminal facilities: 
1. Concourse routes should be as short as and straight as possible 
2. Areas used for passenger flows should not be obstructed by concessionaire, 
airline, or government facilities. 
3. There should not be cross-flows 
4. Routes should be capable of being used safely and comfortably by disabled 
travelers. 
5. Changes in level should be kept to a minimum but where needed should be 
accessed by lifts, escalators, and stairs. 
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6. All flow areas should be capable of multi-airline use unless they are dedicated 
terminals or piers. 
7. Multiple routing should be provided to give passengers a choice of passport 
and customs control positions. 
8. Flexibility of layout should be provided to cater for the unexpected. 
9. The design of check-in areas should allow for processing passengers 
individually and in groups. 
10. Flow routes should be capable of operating under reverse conditions. 
As a result of the implication of these principles, the passenger will have greater 
opportunities to understand the perceived circulation path and could focus their search 
toward their desired destination. 
Reasons for control. 
Much of the control of the operations of the airport terminal is dictated by external 
forces: governmental control, immigration, health and customs controls mandate careful 
screening of passengers, and thus determine the overall circulation through the airport. 
Airports that are exclusively domestic terminals do not display the same intricate 
complexities, such as multiple passport control and immigration stations. The opportunity for 
the architect in international terminals is to create a route for passengers that are naturally 
understood, intuitive, and perceived by passengers who may not comprehend or understand 
the native language(ACRP, 2010). 
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Passenger convenience. 
An important qualitative component of the airport terminal is the perception of the 
passenger and their experience of moving through the airport terminal in terms of comfort 
and convenience. While many factors may affect a passenger’s perception of convenience, 
three primary factors, emphasized by the ACRP (2010), are associated with passenger 
perceptions of an airport passenger terminal: 
1. Distance a passenger must walk and the associated ease or difficult involved 
in traversing this distance. 
2. Passenger’s feeling about the terminal facilities and ambiance 
3. Time associated with moving through the terminal 
Ease of travel and walking distance. 
The only absolute in dealing with the topic of walking distances in airport terminals is 
thatthey should be kept as short as possible. An industry standard concerning maximum 
walkingdistance has been that, if the distance traveled exceeds 1,000 feet, then some sort of 
mechanicalpeople-mover assistance should be added. While it is clearly advantageous to 
minimize walkingdistances and the stress and exertion experienced by the passenger, there is 
no clear research orindustry reference that defines the maximum walking distance that is 
tolerable for a pedestrianover a specific route (i.e., curb to plane) in an airport 
terminal(Edwards, 2005). 
The factors involved in a passenger’s perception of the pedestrian journey generally 
center on the perceived level of effort needed to reach the destination and the complexity of 
the path traveled. This perceived level of effort typically includes ease of wayfinding and the 
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ability to negotiate transition points along the path, such as changes from one level of the 
terminal to another, and will likely be affected by whether the passenger is carrying baggage. 
A passenger’s perception of the convenience of the distance traveled will be influenced by 
the availability of appropriate mechanical aids such as moving walkways, escalators, and 
elevators. These sorts of aids are becoming increasingly necessary as aircraft wingspans 
continue to increase and the distance between gates is extended further. This is particularly 
true at airports that have a large proportion of wide-body aircraft gates. 
The perception and ease of walking distances in airport terminals can also be affected 
by the amount of baggage the passenger is likely to have at each of the various stages: 
• Originating passengers—may have baggage to be checked between ground 
transportation and the check-in lobby. Carry-on bags are a consideration from 
ground transportation to the aircraft. 
• Terminating passengers—may have baggage that was checked between the 
baggage claim area and ground transportation. Carry-on bags are a 
consideration from the aircraft to ground transportation. 
• Connecting passengers—may have carry-on bags between aircraft gates. 
Passenger perception. 
A passenger’s perception of a particular terminal’s Level of Service (LOS) will be 
driven both by tangible and intangible factors. Such tangible factors may include whether the 
temperature of the terminal is comfortable, the availability and cleanliness of restroom and 
baby care facilities, adequate seating in common areas, and a good variety of reasonably 
priced retail and food and beverage concessions. Intangible factors include the helpfulness 
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and friendliness of staff, ambient noise levels, and the relative level of stress involved in 
moving through the various processing functions. From a planning and design perspective, 
the following factors should be addressed: 
• Wayfinding: The ability of passengers to make their way easily through the 
airport terminal facility is an important requirement. There are three primary 
factors that contribute to perceptible wayfinding: 
– A terminal layout where various functions progress logically and linear 
– A terminal design that allows a passenger clear sightlines to what lies ahead 
– Appropriate signage, directions, and other assistance to wayfinding 
• Passenger amenities: Another factor that enhances passenger perception of a 
terminal is a wide range of amenities. In today’s terminals, amenities include 
access to Wi-Fi and power connections, as well as the passenger service 
facilities and commercial offerings mentioned above. 
• Facility design: Good architectural and interior design can enhance a 
passenger’s experience of traversing the facility through the creation of a 
sense of light and spaciousness, the inclusion of green plants, and 
appropriately themed materials and colors for the internal finishes of the 
building(Edwards, 2005). 
The value of time. 
Planners and designers have always assumed that it is important to create a terminal 
facility that facilitates a passenger’s quick and direct movement from the curb to the plane, 
plane to curb, and plane to plane. Recent research undertaken in ACRP Project 03-05, 
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Passenger Space Allocation Guidelines for Planning and Design of Airport 
Terminals(2007)Bender finds given the additional stresses placed on air travelers by security 
screening procedures resulting from the attacks of September 11, 2001, passengers are 
valuing the ability to quickly move through the terminal as a primary factor in their 
determination of passenger convenience. 
Passenger screening and baggage screening. 
Improved security is achieved when the airport layout and terminal design 
complement the airport security plan, and when roadways, parking, and terminals are 
oriented with security in mind.  
The screening checkpoints are a regulated requirement and must be designed to meet 
the TSA mandates for operational space and equipment support as specified in TSA’s 
Security CheckpointDesign Guide(2009). Checkpoint design is not isolated from the full 
terminal designprocess; it affects paths of travel throughout public space, lobby space at the 
ticket counters,placement of concessions, security queuing space, and circulation paths prior 
to the checkpoint. To somedegree, the checkpoint can also affect everything after screening, 
depending on the checkpointlocations with respect to departure gates. 
Problems at the TSA checkpoints can have a serious effect on the airport’s operations, 
including the closing of a concourse after an incident or a screening failure at the checkpoint. 
When such security checkpoint problems occur, thousands of previously screened and 
cleared passengers may be required to vacate sterile areas and be re-screened. Not only are 
such events costly to the airport and the air carriers, they also leave the general public with 
considerably lowered confidence in the security operations at the airport. 
 24 
 
Baggage screening is a TSA responsibility, but accommodation for design of the 
system is a cooperative effort between the airport and TSA. 
Airport terminal wayfinding and terminal signage. 
One of the primary purposes of any airport terminal complex is to move vehicles and 
terminal users efficiently through the roadways and buildings in a clear and concise manner. 
Given the sense of time urgency experienced by most of the traveling public at airports, 
wayfinding needs to be as intuitive as possible, in order to provide efficient and 
comprehensible circulation flow. While wayfinding is more easily accomplished in smaller 
airports, it becomes more challenging as the levelof passenger and vehicle traffic increases at 
medium and large airports, particularly those with high percentages of connecting passengers 
and significant volumes of domestic and international travelers. 
When planning and designing a terminal complex, the primary goal is to make 
traversing the facilities as intuitive as possible for every user. This is often referred to as 
“intuitive wayfinding.” The logical placement of functions, the use of clear sight lines from 
one decision point to the next, and visual openness to comprehend what lies ahead—all 
greatly enhance wayfinding these measures must be supplemented by an effective signage 
program. 
Carefully placed and clearly worded signage can ensure an orderly flow of passengers 
or vehicles, which maximize the capacity flow potential of the terminal building and 
roadways. A successful signage program usually provides a concise and informative series of 
non-verbal messages that is comprehendible to the majority of users. Signage programs can 
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be broken down into primary categories that include directional, informational, regulatory, 
advertising, and identification(Erhart, 2001). 
Airports will generally have their own established rules and policy manuals 
governing the physical and aesthetic characteristics of their signage. In any case, these visual 
cues should communicate using simple, uncluttered, universally recognized symbols, paying 
special attention to contrast and color to aid those with visual impairments and meet the 
requirements of the Americans with Disabilities Act (ADA)(2004). 
Additional requirements that must be accounted for include specifics by the FAA, 
TSA, Customs and Border Protection (CBP), U.S. Department of Transportation (USDOT), 
and state DOT departments. Visual cues are key to enabling passengers to orient themselves 
in terms of where they are in a possibly unfamiliar building and how they can reach where 
they need to be using the most logical travel routes. Visual cues can be provided using maps, 
directories, and signage, both static (directional symbols and room labels) and dynamic such 
as flight information display systems. Dynamic signage, generated by the airport’s 
communication systems network, provides the ability to display information throughout the 
airport and to respond to specific operational needs at any given time. 
Terminal design concepts. 
The airport terminal building contains the various facilities that passengers and their 
baggage need between landside and airside, and for transferring between aircraft. The 
circulation within the terminal consists of two directional flows of passengers, arriving and 
departing, with an equal number of passengers involved in each flow. 
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The terminal building is a subset of a larger system of airport elements; the position 
of the terminal is determined by the master plan. This document prescribes a specific location 
that would provide the most efficient adjacencies between landside and airside operations. 
The geometry of the airport terminal is crucial to be identified by all users of the airport, as it 
provides a simplified perception of the space, especially if a passenger becomes disoriented. 
 
Figure 2.3.  Typical airport terminal procedures. From The Modern Airport Terminal: 
New Approaches to Airport Architecture (2nd ed), p. 104, by B. Edwards, 2005, London: 
Spoon Press. Copyright 2005 by B. Edwards. Adapted with permission. 
 
Edwards (2005) identifies six criteria which should be observed resulting from 
passenger movement within the airport terminal building: 
• Easy orientation for the traveling public 
• Shortest possible walking distances 
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• Minimal level changes 
• Avoidance of passenger cross-flows 
• Built-in flexibility 
• Separation of arriving and departing passengers 
Two basic typologies have been adopted from previous airport terminals. The first 
type is a centralized concept where all of the major elements are grouped together in a multi-
level facility.  The second concept is where the facilities are decentralized and dispersed into 
numerous buildings, where each individual building is often under the control of a separate 
airline or company.  
Alternative terminal layouts. 
Currently, five primary configurations exist, each one having its own advantages, and 
each appropriate for different situations(Edwards, 2005). 
Central terminal with pier. 
Central terminal with pier/finger (centralized terminal): This frequently used configuration 
provides a central terminal serving a radiating, orthogonal or linear group of gate piers which 
provide direct access to the aircraft.
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Figure 2.4.  Central Terminal with Pier/Finger configuration 
Open apron/linear. 
Open apron or linear (semi-centralized or decentralized terminal): A long, linear 
configuration consisting of a long terminal with centralized groups of check-in counters 
forming nodes. 
 
Figure 2.5.  Open Apron or Linear Terminal configuration 
Remote apron. 
Remote apron or transporter (centralized terminal): Consists of centralized terminal 
dispersed aircraft-loading positions on the apron. The aircraft are parked on the open apron 
and are reached by vehicle transporters, such as busses, which serve as mobile loungers and 
gate hold rooms.  
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Figure 2.6.  Remote Apron configuration 
Central terminal with satellites. 
Central terminal with remote satellites (centralized terminal): This layout consists of a 
central terminal building and numerous satellites where aircraft are parked for the embarking 
and disembarking of passengers. The satellites are either joined above or below ground to a 
centralized terminal. 
 
 
Figure 2.7.  Central Terminal with Remote Satellites configuration 
Unit terminal. 
Unit Terminal (semi-centralized or decentralized terminal): This concept is based 
upon a number of terminals that are linked by a road system, underground railway or 
pedestrian walkway. 
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Figure 2.8.  Unit Terminals 
 
 
Figure 2.9.  Unit Terminal with Pier configuration 
Summary 
The information in this section provides a foundation and introduction of the airport 
terminal environment. This study uses the Des Moines International Airport as a case study 
for the methods described in Chapter 4 to gauge the Environmental PREceptions, Actual 
Experiences and Environmental POSTceptions, in addition to the drawn cognitive maps and 
indication of significant experiences throughout these three processes.
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CHAPTER 3: REVIEW OF LITERATURE 
Overview 
Literature related to human interpretation and navigation of space – the theoretical 
foundation of this study – has been drawn from a variety of fields, most is notably 
psychology, architecture, and design. Examples vary from perceptual theory and cognition to 
cognitive maps and howaffordance theories can be applied to drawing from one’s experience 
to wayfinding strategies and how one circulates throughout an interior environment. 
Of particular significance here is information about perceptual schemata, theoretical 
categorizations of space, cognitive mapping, affordance theories, and sensory factors and 
perceptions. 
Early Perceptual Theory 
In his Critique of Pure Reason, Kant (1781) argues that there is no way for humans to 
apprehend the nature of “reality” except as an interpretation of their encounters with the 
world. Thus, Kant finds it impossible to separate completely the acts of knowing from the 
contents of knowledge. Knowledge can never exactly represent what is real: what we take to 
be real is a product of the act of knowing. 
A mid-twentieth century philosopher, Cassirer (1944, 1955), identifies three levels of 
spatial knowledge: active, perceptual, and symbolic space. One could construe this as an 
argument that spatial knowledge exists at three orders of temporal integration. At the first 
level, quick temporal co-occurrences make possible the manipulation of objects and hand-eye 
coordination. Secondly, less close-packed sensory encounters allow the assembly of the 
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routes and maps of spatial representations. Finally, the development of symbol systems allow 
a construction of fantasy arrangements of line and space mapped out in angstroms or light-
years. At the symbolic level, perceptual space is “re-modeled” in a way that permits 
coordination, communication, calculation, and extrapolation. 
Environmental Perception 
Environmental psychologist William Ittelson (1973) states that individuals appear to 
organize perceptual responses to the environment around five identifiable and interrelated 
levels of analysis: affect, orientation, categorization, systematization, and manipulation.  
If perception, considered as experience, is complex, so is it complex when viewed as 
directive action. Understanding the total environment network within which perceiving takes 
place, both as information sources and arena for action, is the essential first step in 
unraveling this complexity. Ittleson states: 
One characteristic, which the evolutionary and the psychological question had in 
common, was therelational focus between perception and the external environment. 
In very general terms, one fundamental feature of perceiving was that it was of 
appropriate relevance to a situation in which it occurred… differences emerged as 
soon as attempts were made to specify relevancy or appropriateness(Ittelson, 1973, p. 
6). 
Most experimental studies of perception use the traditional criterion for assessing relevance 
to the situation: the comparison of a psychological response with a physical measure. 
Three very general conclusions areoffered on the nature of perception. First, 
perceiving is relatively free from direct control by the stimulus. Second, that it is inseparably 
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linked to, and indeed indistinguishable from, other aspects of psychological functioning. 
Third, and perhaps paradoxically, that perceiving is relevant and appropriate to the 
environmental context in which it occurs. 
The object-environment distinction was crucial. Objects require a subjects-object 
duality, or consider the object as a “thing”. In contrast, one can only be a participant – not the 
subject – of an environment, or a non-self. The very distinction between self and non-self 
breaks down: environments surround, enfold, engulf, and nothing and no one can isolate and 
identify as standing outside or apart from it. 
Ittleson provides four characteristics of environments: first, environments surround. 
The quality of the surroundings force the observer to become a participant. One 
cannotpassively observe the environment: one actively exploresthe multi-modal aspects. 
Secondly, environments are peripheral, and provide central information, which was always 
present, as well as central, peripheral information.Third, environments always provide a 
surplus of information that could possibly be processed. 
Later Ittleson states additional perceptual stimulus properties can be identified:the 
role of action and purpose; the presence of meanings and motivational messages; and the 
concept of ambiance(1973). The work of Ittleson is rarely discussed within the realm of 
interior design, yet has relevance to the field. First, interior design is absorbed perceptually: 
the physical nature stimulates a person’s senses, where they may begin to interpret the 
function of type of space one is in. For example, if sensory factors such as olfaction (smell) 
and audition (hearing) are present, a person attempts to assume they are in an environment 
which normally provide these sensations, such as restaurant; if a person visually recognizes 
directional cues, such as signage, a person might be in an environment where the circulation 
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path is restricted or controlled, such as a train station or airport. Ittleson’s four characteristics 
of environments also contribute information to assist with the interpretation of the specific 
interior environment a person is experiencing. 
Environmental Cognition 
Urban planner Kevin Lynch develops the seminal work on environmental cognition. 
He identifies multiple cues and methods one usesto structure and identify an environment. 
These sensory cues provide an orientation within a space in addition to maintaining a 
consistent orientation. Information from the external environment, if recognized, is read as 
visual related symbols or recognized patterns, which are later grouped together to create an 
experience. Lynch further states:  
To become completely lost is perhaps a rather rare experience for most people 
in the modern city. We are supported by the presence of others and by special 
wayfinding devices… But let the mishap of disorientation once occur, and the 
sense of anxiety and even terror that accompanies it reveals to us how closely 
it is linked to our sense of balance and well-being. The very word “lost” in our 
language means much more than simple geographical uncertainty; it carries 
overtones of utter terror” (1960, p. 4). 
This concept leads to the development of a process called wayfinding, which Lynch states as:  
The strategic link is the environmental image, the generalized mental picture 
of the exterior physical work that is held by an individual. This image is the 
product both of immediate sensation and of memory of past experience, and it 
is used to interpret information and to guide action(1960, p. 4). 
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Lynch (1960)further identifiesfive environmental elements which utilize the creation 
of a familiarity and spatial connection. These elements - paths, edges, districts, nodes, and 
landmarks – allow a user to create reference points based upon mental models within the 
spatial environment. These five elements, Lynch states, have the ability to fluctuate from one 
state to another, as the user circulates through the space. 
The environmental image can act as a spatial organizer and provide the ability to 
create distinct patterns within specific environments, which dictate the order of knowledge of 
the identical or similar spaces. The symbolic organization of environments and landscapes 
potentially create a decrease in emotional fear between the user’s relationship with the 
complete environment.  
Perceptual Schemata 
Categorizations of space. 
GeographersFreundschuh and Egenhofer (1997) propose six different types of spaces 
based upon physical properties of manipulability, locomotion, and size of space. Their 
categories include: manipulable object space (smaller than a person’s body); non-
manipulable object space (larger than a person’s body, but less than the size of a building; 
environmental space (from inside building spaces to city-size spaces); geographic space 
(state, country, and continent-size space); panoramic space (spaces perceived via scanning 
the landscape); and map space, that is, the cartographic and graphical representation of two-
dimensional space indicated on a paper or other similar media.The authors believe categories 
are important as they influence how humans intuitively or spontaneously conceptualize 
geographic space and time. By addressing the scale of the space and map in comparison to 
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the environment in which one observes the map, Freundschuh and Engenhofer analyze and 
understand that the scale between the map and the space directly influence how one responds 
to the map. For example, if a person is in a panoramic space, the ratio between human scale 
and the built environment might cause an anxiety because one is forced to recall information, 
rather than the ratio between a smaller object space, and a smaller, hand-held cartographic 
map. 
Architect Norberg-Schulz (1971) classifies levels of space into six systematic 
categories: 1) The hand determines the lowest level of existential space. The sizes and shapes 
of articles provide grasping, holding, and carrying then became extensions of the hand. 2) 
Furniture, the next level, is determined by the size and scale of the body, and relates to 
kinesthetic activities. 3) The third level, the house, contains actions from extended bodily 
movement. 4) The urban level is derived from social interactions. 5) The landscape level 
facilitates a person’s social interactions with the natural environment. 6) The highest level of 
existential space, identified as regional, allows circulation and movement from one landscape 
to another. These categories, Norberg-Schult indicates, determines how a person interacts 
within the particular environment.  
Defining “place” versus “space.” 
Norberg-Schulz (1971) proposes a difference between the concept of place and space. 
“Place” had a specific, concrete presence - natural or man-made - or could be experienced as 
environments that have particular characteristics or qualities. “Spaces” has three-dimensional 
organizational elements that occupy place.Frequently, the layperson interchanges the 
terminology of “place” and “space.” Norberg-Schulz provides examples which help 
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distinguish this terminology based upon the principles introduced by Lynch (1960). Although 
a person may understand there is a distinction between “place” and “space”, Norberg-Schulz 
addresses major differences between the two concepts of “place” and “space” is driven by 
functionality and the location of the environment: whereas Lynch focuses on more 
geographic, outdoor environments through paths, edges, districts, nodes, and landmarks. 
Norberg-Schulz (1971) divides places into three elemental components: center, path, 
and domain.  Centers are places of action where particular activities are carried out and areas 
of social interaction. Centers also identified points of departure for orientation and allowed 
one to “take possession of the environment.” Norberg-Schulz believes that the concept is best 
suited for the interior environment since domains, in his opinion, doesn’t carry the large area 
connotations (i.e.: smaller in scale) of districts. Despite the difference in scale, the concepts 
are nearly interchangeable with Lynch’s “districts.”  
Paths are identified by Norberg-Schulz as places situated within larger contexts and 
cannot be understood in isolation. Paths are described by their continuity and proximity to 
defining elements. Paths are a linear direction, which require users to follow specific goals, 
and are only indicated as an intended direction. Paths divide environments into areas that are 
more or less well known. 
Domains are located within paths. Defined by closure or by proximity, domains 
obtain certain unifying functions in existential space that “filled out” the image and allow it 
to become more coherent. Domains function as potential places for people’s activities, and 
are influenced by physical, functional, social, and cultural factors. 
Interior designer Roberto Rengel (2003) cites both Lynch and Norberg-Schulz and 
combines their theories into a theoretical concept applicable specifically for interior 
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environments. He statesinterior spaces can be reduced into four categories: destination 
places, circulation systems, boundaries, and objects. The intention of Rengel’s analysis is not 
concerned with the spatial properties, such as size, proportion, geometry, and level of 
definition, but discusses broad, generic senses of places that occur within interior 
environments. 
The view from the road. 
Urban planners Appleyard, Lynch and Myer (1964)analyzed landscapes from the 
perspective of a driver who sequentially drove along a highway. Appleyard states the 
sensation of driving (or moving through any particular space) is primarily based upon motion 
and space, and provides continual sequences. These sequences consist of numerous elements, 
grouped into progressive visual processes and perceptions. Furthermore, these visual 
perceptions aregrouped into identifiable objects, using specific sensory experiences such as 
color, texture, and motion. Appleyard believes these elements are perceived overextended 
periods of time, and their meanings and perceptions are organized at a higher level as 
complex sequences, rather than simple and specific forms. 
Appleyard states that perception processes are not sub-dividable: interrelated events 
can occur either sequentially or simultaneously. Appleyard believes that observed 
experiencesarereversible and sequential. These observed events guide how a person goes 
from one event to the next event; they can be further recognized in the reverse order if the 
same return route is taken.Thesesequences create an experience consisting of numerous 
elements and are grouped according to their perceived progression. 
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Actual locomotion in space appears to be an essential condition for the construction 
of spatial representations (Carr & Schissler, 1969; T. R. Lee, 1968; Lynch, 1960). Appleyard 
(1970) finds the degree of direct contact with an environment (e.g.: driving a car as opposed 
to being driven in a bus, or the length of residence) is directly related to the quality of the 
produced spatial representation. By actively observing and perceiving an environment(such 
as when a person is driving and scanning the landscape), one efficiently comprehends the 
environment than if one were a passive member and not responsible for receiving location 
and environmental cues. Hence, a person walking through an environment would better 
comprehend a space better than one driving through the same environment; one driving 
through a space would better understand a space better than the passive passenger in the 
same mode of transportation.  
Image schemata. 
Image schemata, developed by psychologist Johnson (1987), proposes a non-
propositional, recurring pattern which is grounded in people’s experience. This pattern assists 
subjects to organize and structure space while allowing them to be able to know what to do 
with the experience. PsychologistRaubal et al. (1997) appliesJohnson’s image schemata 
concepts into alternative conceptualizations and cognitive models of space, built upon 
people’s experiences for a particular environment, such as an airport. This study focuses on 
how prior experiences contributed to the understanding of the procedures and organization of 
an international airport through the use of photography. 
The methodology of this study integrates cognitive engineering into three steps which 
include: (a) an interview process which establishes the subject’s spatial experience as they 
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perform wayfinding tasks in the specific environment; (b) extraction of the image schemata 
from these interviews and the formulation of a sequence of subtasks; and (c) structures the 
application space (i.e., the wayfinding task) with the extracted image schemata. The findings 
of this study demonstrate that image schemata correlate with other image schemata in the 
form of image-schemata blocks, and rarely occur in isolation. The image-schemata blocks 
function as knowledge-representation schemata for wayfinding tasks.  
Arnheim (1983) describes architecture as temporal constructs formed out of  
complete perceptual images. According to Arnheim, images are not perfectly precise like 
filmstrips, such as Wilson conceptually describes (1984); rather Arnheim believes the viewer 
becomes an active part of architecture, and appearances are altered as a result of particular 
sequence. 
In contrast, Heft and Wohlwill (1987)contend that the two views are not mutually 
exclusive, as environmental conditions (contextual factors) and personal goals may 
ultimately determine whether perceptual or cognitive processes are required: 
Wayfinding may be viewed as a form of environmental perception, considering 
perception as involving the pickup of information over time…. On the other hand, 
tasks such as constructing maps or models of an environment… may draw directly on 
conceptual knowledge(1987, p. 179).  
This knowledge can be directly related to previous experience through the same space 
or by comparing the experience to other similar environments. For example, the procedure 
one uses to circulate through a retail environment is generally consistent from store to store, 
such as comparing one grocery store chain to another grocery store chain. However, when 
comparing cross-genres, such as a retail environment/grocery store to an institutional 
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environment, such as an elementary school, would not facilitate understanding of the spatial 
circulation. 
Therefore, the “filmstrip” concept previously discussed is in constant perceptual 
adjustment, based upon the relationship between reality and its appearance as the result of 
individual interpretation. The designer eventually becomes responsible for the organizational 
transitions, either direct or ambiguous, and the points of entry, either static or dramatic. 
Bloomer and Moore creatively identify “the choreography of arrival at the house (the path to 
it) can send out messages and induce experiences which heighten its importance as a 
place”(1978, p. 78). It becomes clear that interior paths function in this manner. 
Combining Heft and Wohlhill’s concept of “retinal snapshots” with theories of Hillier 
and Hanson (1988), which are based upon the nature of human interaction with the built 
environment, the view of structured space becomes very different. Hillier and Hanson 
identify buildings are transformations of space through objects; the ordering of space in 
buildings is actually concerns with the ordering of relations between people.  
Route-learning mechanisms. 
Psychologists Siegel and White (1975) identify mechanisms used to foster and 
facilitate the learning of predetermined routes. “Recognition-in-Context-Memory” is the 
prominent role of landmarks in early spatial representation and appears to require a special 
kind of figurative memory. A person must understand something significant about that 
landmark: what it implies, what it is next to, when it last occurred, and what its connection is 
with other landmarks.  
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Route-learning can be learned through one’s conventional sensorimotor system. 
Although the authors arenot in the position of providing a formal analysis of what this 
specific system is, it is likely possible to identify elements or characteristics of what the 
system must contain: a route must involve a sequence of decisions – generally, changes in 
direction; and knowledge of a route conceivably exists through a type of serial learning – a 
memorized series of decisions as established through repetition of the route. 
Learning between landmarks is, to some extent, incidental and irrelevant except to the 
extent that intermediary landmarks serve as course-maintaining devices (where landmarks 
associated with no change in heading). Pattern-learning involves locating oneself along a 
number of routes by a system of landmarks. These routes with termini become interrelated 
into a network-like assembly as a function of repeated experience, temporal integration, and 
sustained meaningfulness(Siegel & White, 1975). 
A distinction should be made between the relationship between route and survey 
knowledge. Route knowledge is a set of procedures to describe how to get from here to there: 
survey knowledge is a picture-like image of spatial layout (Sholl, 1987). Thorndyke and 
Hayes-Roth (1982) provide evidence that direct experience produces route knowledge; map 
learning, conversely, produces survey knowledge of environmental layouts. 
Cognitive Maps 
What are cognitive maps? 
Psychologist Tolman (1948) first introducesthe idea of cognitive maps by comparing 
therelationships of cognitive maps in rats and men. The results of this groundbreaking study 
indicate after a rat performs numerous repetitions through a maze, they “mentally” recall the 
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direction when faced with increased opportunities to circulate through a similar maze. 
Therefore, they found that rats also interpret space based upon their previous route 
knowledge.PsychologistsDowns and Stea(1973) identify a cognitive map as a process 
composed of a series of psychological transformations by which an individual acquires, 
stores, recalls, and decodes information about the relative locations and attributes of the 
phenomena in his daily environment. Cognitive maps, in the most general definition stated 
by Kaplan (1973a), are mental constructs which are used to understand and know the 
environment. They assume that people store information about their environment, then use 
cognitive maps to make spatial decisions. 
The term cognitive map refers to the knowledge a person has about environmental 
and spatial relationships through the process of coding and retrieving information within a 
person’s mind(Kitchin & Blades, 2002). The terminology “cognitive map” is a conceptual 
umbrella to which more specific taxonomy is developed to refine the genre of a specific 
discipline. Some of the different terminology that describes specific applications of cognitive 
maps include: cognitive representations (Downs & Stea, 1973), environmental images 
(Lynch, 1960), mental images (Pocock, 1973), and mental maps (Gould & White, 1974).The 
terminology “map” does not imply that one has a physical map stored in their head, but 
represents an encoded representation of the environment (Kuipers, 1982). But as Kitchin and 
Blades (2002) state, the terminology of “map” is used to emphasize the distinct 
representations of spatial relations.Tversky (1992)further states a cognitive map is the 
underlying cognitive apparatus that changes behavior. 
The formation of cognitive maps begins as information about relative locations of 
spatial landmarks is picked up as a person circulates through the environment. Because these 
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spatial landmarks have a spatial separation, the information received is often 
sequential(Sholl, 1987). Cognitive maps also reflect information about the hierarchical 
arrangement of points within space, with respect to size, and their relationship to the 
geographic environment(Evans & Pezdek, 1980; Stea, 1969). 
Downs and Stea (Downs & Stea, 1973) further state that cognitive maps are 
“convenient shorthand symbols that we all subscribe to, recognize and employ.” These maps 
do not have to be performed consciously, but can be if necessary; they are in effect a mental 
representation of the spatial environment knowledge. 
Stea and Blaut (1973)relate the perceived environment with the viewer and believeda 
cognitive map acted as a construct that enables a person to predict an environment which is 
too large to be perceived at once. These smaller environmental experiences can be integrated 
into a matrix, a collection of new experiences. Downing argues that cognitive maps can 
transcend past and future experiences. Cognitive maps:  
Suspend impressions, thoughts, feelings and ideas until, for some reason, consciously 
or unconsciously, the mind solicits, changes, and often distorts or manipulates its 
contents for some immediate purpose. In this way cognitive maps (images) allow us 
to bridge time, by using past experiences to understand present and future situations 
(F. Downing, 1992). 
Wood and Beck (1990) explain that cognitive maps are not just a set of spatial mental 
structures denoting relative position: they contain attributive values and meanings. The 
cognitive map is not independent of meaning, role, function, need, end, or purpose. 
According to Kaplan (1973a), cognitive maps include knowledge about places as well as 
knowledge of spatial relationships.Kaplan (1973b) states cognitive mapsare in effect 
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“representations of objects and their associations” involving motivational 
information.Spencer and Blades (1986) examined the relationships between behavior and the 
environment, including the integration of “images, information and attributes about an 
environment.” 
While the implications extend beyond the boundaries of age, Spencer, Blades, and 
Morsley examine the cognitive maps of children. They state:  
Cognitive maps are not isolated and contextless entities: they are formed during 
purposive activity in the everyday world of the child, and, in as much as they encode 
the resources, valued friends, memories, and aspirations as well as the factual 
information about geographical layout and routes, they should perhaps be described 
as cognitive/affective maps (1989).  
Cognitive maps, according to Golledge and Timmermans (1990), are in effect a series 
of knowledge structures which consist of different levels of detail and integration that 
develop with age and education, thus increasing the information held.Moore and Golledge 
(1976) argue that cognitive maps are not independent of time and space and that “since each 
environment exists in a time-space context, so will cognitions of those environments.” 
Cognitive mapping. 
Characteristics of cognitive maps are based, in part, from a person’s previous 
experiences and prior learning (Evans & Pezdek, 1980; Presson & Hazelrigg, 1984; 
Thorndyke & Hayes-Roth, 1982). Knowledge of spatial layout is acquired through the direct 
observation of the environment or through navigation (Presson & Hazelrigg, 1984). 
Maps also play a pivotal role in cognitive map formation, which Downs and 
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Steadefine as: “the representation of the geographical environment as it exists within a 
person’s mind” (1977, p. 4). Physical cartographic maps, such as printed maps,are among an 
assortment of methods to communicate information and skillwhile introducing audiences on 
how to utilize large-scale environments. Cognitive maps tend to become similar to 
cartographic maps when an environment becomes more familiar(Evans, Marrero, & Butler, 
1981; Gärling, Böök, & Engezen, 1982); this happens early in the acquisition process if the 
environment is more limited. 
Further ideation introduced the way in which people come to think about their world, 
and how it is affected by their exposure to representations of their world and not only from 
direct physical experience (Liben, 1991).  
Cognitive maps and spatial navigation. 
Lynch and Rivkin (1959) create an experiment in 1959 which asks subjects to 
perceive their landscape while taking a walk around the block. This is believed to be the first 
study of urban perception where responses have been recorded while circulating through the 
city itself. Subjects were interviewed either following the walk or several days later to 
describe their recall through verbal interview and photographic recognition. Both “native” 
subjects, those familiar with the specific space, and “newcomer” subjects, those not familiar 
with the specific space, were used and compared to determine the significant differences 
between experiences.  
Lynch and Rivkin conclude that both the native and the newcomer identifywhat is 
worth noting; however, significant differences appear in their organizational methods. The 
more familiar subjects create connections and do not break the space into isolated parts: 
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whereas novice subjects tend to break the experience into separate parts, such as individual 
sides of a block, an alley, and a garden space. Lynch and Rivkin conclude that a person must 
perceive their environment as an ordered pattern and constantly interject order into it, so that 
all relevant perceptions are cohesive. Subsequent applications and uses of the environment 
reinforce the perceptive cohesion. For the “native” user, Lynch and Rivkin acknowledge that 
the space at one time had been unfamiliar, but through habitual use and perception allow the 
subject to unify the subject’s perceptions of the environment. 
Accuracy increases with the amount of previous experience (Evans, et al., 1981; 
Gärling, Böök, & Engezen, 1982);there are possibly also qualitative changes in cognitive 
maps as a function of previous experience.  
A person’s navigation using cognitive mapping requires several things. First, it 
should be recognized that general movements in an environment are goal-directed and thus 
preplanned. The cognitive map should assista person to plan their movement ahead. In order 
for this to be accomplished, the cognitive map must be keyed to the environment: features of 
the environment represented in the cognitive map must be recognized and the cognitive map 
translated into the environment. Second, when a person moves about, they need to mentally 
record their movements. This task of maintaining orientation in the environment may be 
accomplished by recognizing places or landmarks, but should also involve the ability to keep 
track of location relative to points or systems of reference (Gärling, Böök, & Lindberg, 
1984). 
The key questions are answered about the mental representation of large and medium-
scale environments: (a) what properties of  – and components in – the environments are 
represented, and (b) how are these properties and components represented?(Palmer, 
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1978)Research has demonstrated that places have psychological attributes such as 
pleasantness, aesthetic quality, and complexity(Canter, 1977; Gärling, 1976a, 1976b; 
Lowenthal & Reil, 1972; Ward & Russell, 1981)and such checklists may be stored in a 
cognitive map of an environment (Lowenthal & Reil, 1972; Merrill & Baird, 1980). These 
attributes are multidimensional but are nevertheless referred to as a single property. 
Cognitive map as a hybrid of spatial and environmental cognition. 
Although spatial cognition and environmental cognition are similar terminology it is 
pertinent these terms be identified and explained further.Hart and Moore identify “spatial 
cognition” as the knowledge and internal or cognitive representations of structure, entities, 
and relations of space;in other words, the internalized reflection and reconstruction of space 
and thought(1973). 
Conversely, Moore and Golledge argue that “environmental cognition” is: 
The awareness, impressions, information, images, and beliefs that people have about 
environments… it implies not only that individuals and groups have information and 
images about the existence of these environments and of their constituent elements, 
but also that they have impressions about their character, function, dynamics and 
structural interrelatedness, and that they involve them with meaning, significance and 
mythical-symbolic properties (1976, p. 5). 
Cohen (1985)identifies“place cognition” as a union of spatial knowledge, social 
knowledge, and an understanding of the physical and social nature of environments. Place 
cognition, further defined by Hart and Conn (1991)brings closer to meaning and action in a 
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place as the focus of human intentions. Consequently, the study of place leads to the 
simultaneous investigation of thinking, feeling, and acting in the environment. 
Why study cognitive mapping? 
Kitchin and Blades (2002) provide three important reasons to study cognitive 
mapping. First, it is of intrinsic interest to understand how the human cognitive system 
processes spatial and geographical information, and how these processes develop over a 
lifespan. Secondly, aspects of a person’s spatial behavior are based on their cognitive map; 
the understanding of the cognitive mapping process can lead to explanation and prediction of 
a person’s behavior. Finally, the study of cognitive mapping has many applied implications: 
environmental planning, design of wayfinding systems, and education of training skills for 
children and adults who can benefit from the improvement of their cognitive map abilities. 
Carpman, Grand and Simmons(1985) and Passini (1992) address cognitive mapping 
as arequired strategy for development of wayfinding techniques. Learning routes by simply 
recalling directions, such as using the cardinal directions or left and right and recalling their 
order, are acceptable, yet potentially impart confusing factors especially if a person gets lost 
during wayfinding.  However, both authors state that as people have difficulty learning 
existing environments, the addition of landmarks, signs, and maps can improve wayfinding 
skills if they are provided in ways that contribute to a person’s cognitive map. Gärling and 
Golledge (1989) further found that the more people know about cognitive maps, the more 
easily they can successfully learn and navigate built environments. 
A study conducted by Presson & Hazelrigg (1984) indicates that learning from a map 
results in a precise figural representation and specific orientation. Direct route learning 
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results in a representation that is less precise but can be usedin more flexible ways.People 
appear to never accurately encode the details of cognitive maps; this inexactness is not 
caused by exposure to inaccurate information or memory loss, but rather by the normal 
learning processes used to encode information into memory(Tversky, 1981). Thelearning 
processes produce systematic errors as people learn locations on a map or landmarks in an 
urban environment(Kitchin, 1996; Lloyd, 1989). 
Cognitive maps are learned over time. Any serial process that causes a person to 
encounter sequential objects in an environment, or scan from object to object on a 
cartographic map, is an example of time-based learning. If the environment or map is 
revisited,a second round of learning occurs(Lloyd, 2000).Cognitive maps are never actually 
completed;they are updated with new information that changes the cognitive map with each 
experience. Therefore, a person’s cognitive map at one point in time, is not necessarily the 
same at another point in time(Golledge, Rayner, & Rivizzigno, 1975). 
People share experiences with others, but have unique learning experiences. Although 
people might be learning about the same city or reading the same map, they have different 
navigation or scanning patterns, goals and values, and experience locations from different 
perspectives. Lloyd and Heivly (1987) show that the cognitive maps for people living in 
different neighborhoods in a city are systematically affected by the location of the home 
neighborhood within the city. Lloyd (1989) shows thatpeople who learn spatial locations 
from a common cartographic map are much more consistent and accurate than those who 
learn the same locations by freely navigating in an urban environment. This suggests the 
cognitive techniques introduced by Lynch and Rivkin (1959) may facilitate the 
understanding of the environment; but if a person utilizes directional signage, such as a map 
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of an urban shopping district in the form of a free-standing kiosk, one will recall a physical 
structure as a landmark, and also recall the cartographic map, and achieve a more consistent 
and accurate circulation throughout unfamiliar space. 
Map in the head. 
The “Map in the Head”, such as how one mentally imagines a cartographic map on 
one’s mind, alludes that spatial knowledge, stored as a cognitive map, is isomorphic to the 
information stored in a geographic map. Information is added to, and retrieved from, the 
cognitive map using the same operations by which information is added to or retrieved from 
a geographic map(Kuipers, 1982). 
A limitation to accommodating the “Map in the Head” metaphor indicates spatial 
knowledge can fall into disconnected components, with little or no relation between the 
components, rather than integrated into a single map(Appleyard, 1970; Kosslyn, Pick Jr., & 
Fariello, 1974; Lynch, 1960). Secondly, route knowledge and spatial facts may be 
represented asymmetrically on the cognitive mapso a route can be followed only in a single 
direction(Hazen, Lockman, & Pick Jr., 1978; Piaget, Inhelder, & Szeminska, 1960). 
Cognitive travel plans. 
Kuipers (1978) and Siegel and White (1975) assume that a path previously traversed 
is shown in cognitive maps as an ordered subset of places. Following this paradigm, travel 
plans contain information about ordered subsets of places. However, the ordered subsets of 
places do not specify how to travel; it provides only a skeletal travel plan. In many instances, 
additional information is needed or cognitive created.Thus, a travel plan may be no more 
than a prescribed order in which to visit a number of places (Gärling, Böök, Lindberg, & 
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Säisä, 1982). Reference points are part of the travel plan, making it possible to infer 
directions and distances. More detailed travel instructions, including information about 
particular paths to be travelled, and modes of travel, are likely to be available in travel plans 
(Gärling, et al., 1984). 
Another set of conditions for the acquisition of cognitive maps is the instructional 
execution of specifying how to travel (Kuipers, 1978). Since these instructions cannotbe 
executed without observation of the environment, the environmental information (e.g., the 
perceptual characteristics of places) is likely to be acquired at this time. The travel plan could 
adjust environmental features in an analogous manner in which cognitive sets influence the 
perception of the environment (Leff & Ferguson, 1974; Leff & Gordon, 1979). The execution 
of a travel plan is interwoven with its formation and often needs revision(Hayes-Roth & 
Hayes-Roth, 1979; R. E. Passini, 1980a, 1980b). The need to revise a travel plan may arise 
for several reasons: it may be unrealistic; conditions may change during execution, as when a 
shop closes; or given the goal, the traveler may have to minimize effort and he or she may 
prefer a shop noted to be more conveniently located. 
The specification and revision of travel plans during execution leads to the acquisition 
of new information about the environment by direct observation. Routine travel plans that are 
executed may, for instance, lead to little new learning unless the execution entails revisions. 
On the other hand, learning novel features of the environment not directly pertinent to travel 
plans cannot be discounted; this learning may depend partly on a person’s travel habits. For 
example, in the case of an airport, one can use procedural information, such as which order to 
perform an activity, such as checking in at the ticket counter, checking a bag, then moving 
towards the security checkpoint. However, because there are federal regulations that mandate 
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these procedures must always be conducted, a person can somewhat anticipate what step of 
the procedure might occur next; although the specific architecture of the airport terminal 
varies from location to location.  
There are many ongoing action plans that people carry out, only a few of which are 
related to travel plans. Consequently,other things may be learned about an environment 
without the intended purpose being to facilitate the travel. Aesthetic qualities, symbolic 
meanings, and atmosphere are among those things represented in cognitive maps of 
environments that haveimmediate functional significance. These actions do contribute to 
future experiences within the space since they act as memory aids.(Harrison & Howard, 
1972; Merrill & Baird, 1980; Stokols, 1981; Stokols & Shumaker, 1981). The main function 
of cognitive maps focuses on the facilitation of movement and travel in the environment 
(Gärling, et al., 1984). 
Once an environment becomes familiar, it is likely that places are easily recognizable 
and that the number of known places (reference points) increases to the point where it is 
almost superfluous for a person to monitor their location (Gärling, et al., 1984). 
Travelers’ observations consist of a sequence of sensory and motor descriptions: 
views and actions. Views are stored as images of complex prepositional descriptions; they 
need not be a single visual, as the imagery could consist of smaller-grouped images, mental 
images, or some other form of memory device. Two types of actions (distance and direction) 
exist: a rotation, which records the change in cardinal direction and orientation, while travel 
records the metric distance traveled. (Kuipers, 1982) 
 Navigational strategies are classified in terms of the demands they place on memory 
storage and cognitive processing, independent of their implementation in a particular agent. 
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The four strategies are: (a) landmark navigation, which is the ability to orient with respect to 
a known object or vista of a scene, requiring memory for a particular landmark or view; (b) 
path integration, the ability of an agent to update the distance traveled from a starting point 
(home base); (c) route-based navigation involves remembering specific sequences of 
positions (may be identified as landmarks, junctions, vistas, homing vectors, turns, etc.); and 
(d) map-based navigation is predicated on some form of survey knowledge of the 
environmental layout(Foo, Warren, Duchon, & Tarr, 2005). 
Cognitive maps and experience. 
Mental spaces, also considered cognitive maps,are not internalized images of external 
space; rather, they are schematized, through elimination of detail and simplification of 
features. They are mental constructionsbuilt around frameworks consisting of elements and 
relationships based upon their specific location and proximity (Tversky, Morrison, Franklin, 
& Bryant, 1999).Cognitive maps are schematized too, yet they differ in significant ways from 
mental representations of space. The space of experienced navigation is often learned 
vicariously from maps and descriptions, as well as actual experience. 
For large-scale navigation within both the real-world geographic map and the 
cognitive map, it is important to interweave landmarks and environmental to create views, 
modalities, and experiences into a unified and seamless interaction. Utilizing elements such 
as landmarks, paths, cities, countries, and reference frames (such as surrounding geographic 
entities or north, south, east, west) facilitate how a person patches the separate segments 
together(Tversky, et al., 1999).  
 55 
 
Theories of Affordances. 
Cognitive psychologistGibson (1979)developed the Theory of Affordances to 
enhance the efficiencyof the visual perception. The purpose of perception, according to 
Gibson, is not a response to a stimulus but an act of information pickup. The Theory of 
Affordances is applied to numerous fields of study: cognitive psychology, artificial 
intelligence, engineering, navigation, and design. The original definition of the term 
“affordances” is defined Gibson as (emphasis by the author): 
The affordances of the environment are what it offers the animal, what it provides or 
furnishes, either for good or ill. The verb to afford is found in the dictionary, but the 
noun affordance is not. I have made it up. I mean by it something that refers to both 
the environment and the animal and the environment. It implies the complimentarity 
of the animal and the environment(1979, p. 127). 
InThe Ecological Approach to Visual Perception, Gibson(1979) addresses how 
animals perceive the environment through affordances, which are descriptive in nature. 
Gibson states that possibilities in the environment are in relation to the action of an actor: 
these actions act independent of the person’s culture, experience, knowledge or perception 
level. Furthermore, Gibson’s affordance is polar: the affordance either exists or does not 
exist. 
Psychologist Donald Norman takes Gibson’s Theory of Affordances and interprets it 
as prescriptive nature. Norman states there are guidelines as to what objects should and 
should not afford. Norman is concerned that everyday objects and artifacts should be 
designed, rather than focusing on mandatory, specific, and descriptive nature. The 
development of his methodology culminates in two “design-for-x” methodologies (i.e.: 
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“design-for-usability” and “design-for error”); however, Norman stops short of stating that 
the incorporation of affordances is fundamental to the design of any given artifact(1988). 
Norman defines an affordance as something of both actual and perceivedproperties. 
Affordances emerge when actual and perceived properties are combined, and emerge as a 
relationship that holds the object and the individual that is acting on the object (Norman, 
1999). This view conflicts with Gibson’s definition of anaffordance: 
The term affordance refers to the perceived and actual properties of the thing, 
primarily those fundamental properties that determine just how the thing could 
possibly be used. […] Affordances provide strong clues to the operations of things. 
Plates are for pushing. Knobs are for turning. Slots are for inserting things into. Balls 
are for throwing and bouncing. When affordances are taken advantage of, the user 
knows what to do just by looking: no picture, label, or instruction is 
required(Norman, 1988, p. 9). 
Instead of Gibson’s “Affordances”, Norman conceptually proposes a similar concept of 
“Perceived Affordances” where the Perceived Affordances are perceptive in nature: the 
perceived properties may or may not exist, they are not black or white. These properties of 
affordances include suggestions or clues, which are dependent upon an actor’s culture, 
experience or knowledge, and can make an action easy or difficult. 
As Affordance theories spread, some understanding and adaptation of Gibson’s and 
Norman’s theories begin to evolve. Turvey (1992) suggests that affordances are animal-
related properties of the environment that have significance to animals’ actions. However, 
Chemero (2003) argues that affordances are not properties of the environment, but are 
relations between animals and features of the environment. Evaluating interpretations from 
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Turvey and Chemero, it becomes clear affordances cannot exist in the absence of animal or 
environment. For a generalized approach, the concept of affordance is understood by this 
author as existing as a three-way relationship between the animal, environment, and action. 
Examples of Affordances. 
The concept of affordances is best understood through some simple examples. Gibson 
(1979, p. 127) provides a few examples of affordances:  
• “If a terrestrial surface is nearly horizontal (instead of slanted), nearly flat 
(instead of convex or concave), and sufficiently extended (relative to the size 
of the animal) and if its substrate (in this example, the horizontal floor) is rigid 
(relative to the weight of the animal), then the surface affords support.”  
• “Terrestrial surfaces, of course are also climb-on-able or fall-off-able or get-
underneath-able or bump-into-able relative to the animal. Different layouts 
afford different behaviors for different animals.” 
• “Air affords breathing, more exactly, respiration. It also affords unimpeded 
locomotion relative to the ground… when illuminated and fog-free, it affords 
visual perception. It also affords the perception of vibratory events by means 
of sound fields and the perception of volatile sources by means of odor 
fields.” 
• “Solids afford various kinds of manufacture, depending on the kind of solid 
state. Some, such as flint, can be chipped; others, such as clay, can be molded; 
still others recover their original shape after deformation; and some resist 
deformation strongly.”  
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More specifically, Maie, Fadel and Battisto (2009) provide examples which are more 
architectural-specific: 
• Buildings have many high-level affordances, including affording shelter to 
occupants from the exterior environment, affording aesthetics to occupants 
and passers-by, affording storage of goods, affording comfort to occupants 
through climate control, etc. More detailed affordances can better be analyzed 
by looking at specific building elements. 
• Windows afford the transmission of light, and hence illumination of the 
interior element as well as a view of the exterior environment. Operable 
windows may also afford the exchange of air, and in extreme cases even 
defenestration. 
• Floors afford the support of occupants’ weight, as well as furniture, the 
attachment of finish materials, routing of utilities, and in some cases even 
drainage.  
To apply the affordance concept as an instrument for understanding the relationships 
between the technical function and user tasks(such as in product or industrial design), Galvao 
and Sato (2005) introduce a Function-Task Design (FTD) Matrix to link the technical 
functions with users tasks and to capture relevant affordance-level requirements throughout 
design development. This matrix measures the affordance levels and attributes and compares 
the users tasks and technical functions, both perceived and required, to operate a household 
product. Affordances, according to Galvao and Sato, are a form of “message” to the user 
used to interpret how the object or space can be used. 
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Figure 3.1.  Example of Galvao and Sato’s Function-Task Design (FTD) Matrix.From 
Affordances in product architecture: Linking technical functions and users' tasks, by A. 
Galvao and K. Sato, 2005, Paper presented at the ASME 2005 International Design 
Engineering Technical Conferences & Computers and Information in Engineering 
Conference, Long Beach, CA, p. 9. Copyright 2005 by the American Society of 
Mechanical Engineers. 
 
Affordances in architecture. 
ArchitectKoutamanis (2006) discusses how affordances in architecture permit a 
compact, direct, and transparent treatment of functionality and usability. The main advantage 
of affordances lies in the integration of information concerning functionality and usability 
into comprehensive structures that can be applied throughout the life cycle of a building. 
Koutamanin believes this should facilitate continuity of functional criteria and a better 
understanding of building performance.  
One of the principal contributions of affordances to architectural design is the ability 
to understand and utilize different aspects of users, including various degrees of mobility, 
perceptual, or cognitive capabilities. Affordances, as Koutamanis further states, have the 
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opportunity to directly map the direct correlation between user functions with objects that 
should be of interest within the architecture. He provides an example of how the entire hand 
affords the orientation and function to a door handle; a finger to a button to be pressed, and 
the thumb and index finger to a key not only comes from previous experience, but also 
involves the complex cognitive process of form and scale (Koutamanis, 2006). According to 
Koutamanis, then, the affordances of a building would express one thing to an able-bodied 
user, and another to a disabled person. 
Affordances in interior design . 
Kim et al. state that interior design is different than that of product design, especially 
regarding the concept of affordances. Kim et al. state, “the space should afford the multiple 
users at the same time and afford appropriate interactions with human and objects which 
exist inside the space(2007, p. 1).” Galvao and Sato (2005) introduce the concept of a 
Function-Task Interaction (FTI) to analyze interactions between the function and user-tasks 
of a product. Kim et al. recognize that the FTI model is an appropriate methodology to 
measure the Affordance level for products; similar criteria can be applied to interior spaces, 
as there are specific issues that must be addressed specifically for interior design user needs. 
Kim et al. identify that the concept of space where objects are usually used and interacted 
with users should be included. Secondly, the interactions among users inside the space 
should be considered in addition to the interactions between users and objects.  
Using the results from the enhanced FTI and applying them within the context of 
interior design programming, allows a designer to conduct qualitative and quantitative user 
testing for affordance levels within the interior environment.  
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Figure 3.2.  Enhanced Function-Task-Interaction (FTI) Methodology. Adapted from 
Affordances in interior design: A case study of affordances in interior design of 
conference room using enhanced function and task interaction, by Kim et al., 
2007,Paper presented at the ASME 2007 International Design Engineering Technical 
Conferences & Computers and Information in Engineering Conference, Las Vegas, NV, 
p. 3. Copyright 2007 by the American Society of Mechanical Engineers. 
 
Incorporating the affordance theory into the context of design creates a three-way 
relationship among users (animal), objects (environment), and actions. Lee and Chang 
identify four elements as criteria to assess the characteristics of affordance: senses, cognition, 
affect, and behavior. Breaking down the specific criteria of a product or an environment, one 
is able to study the characteristics of the relations between the user, object, and 
action.Therefore affordance is regarded as the potentiality of a product that can support user 
action without requiring users’ memory, inference, or further interpretation(J. Lee & Chang, 
2007). 
Fisher (2004) argues that physical materials – such as wood, stone, and steel –in 
themselves are significant for consumers’ receptions of objects, and can be the focus of 
strong feelings. Factors determining attitudes towards an object include culturally derived 
ideas, as well as the material’s objective properties. Fisher continues to suggest that it is this 
Feedback
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and Affordance mappings and groupings
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Function decomposition of objects in space
and typical user task sequence in space
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relationship between factors that is made through an individual’s exploration of the material 
world that determines what a particular object is in a particular situation for that individual – 
whether it “works” or not. For example, Crilly, Moultrie and Clarkson (2004) further state 
that culture, background and experiences of the consumer or user are influential factors when 
determining ones’ response to products within the environment. Communication theory, 
which indicates the same features, connects to the experience of the consumer. Semiotics, 
how an image or an object becomes a “sign” or message, also are affordances by 
investigating and contribute to the understanding of the sign or message. Although these are 
not specifically indicated by the definition of Affordances by either Gibson or Norman, they 
do contribute how a person understands and participates within a specific environment. 
Drawing from experience. 
Lynch (1960) theorizes that individuals who were more familiar with an urban space 
concentrated on specific landmarks for navigational purposes more than on paths. Appleyard 
(1970, 1976)supports Lynch’s arguments and stated that through the comparison of sketch 
maps drawn from individuals who lived in a city for less than a year, their maps were 
dominated by sequences of events and greater path usage. The sketch maps of long-term 
residents emphasized boundaries and landmarks. Devlin (1976) additionally supports that 
newcomers to an area focused on the same pathways, but showed a greater increase in 
landmark identification. Devlin also indicates that initial paths based upon initial structures, 
were further elaborated on with continuousexposure. 
Downing (2003) addresses the connection between memories and places. Memories 
create networks to link people, cultures, and societies. By gathering together “image banks” 
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through the process of drawing they allow Downing to identify the “how and why” a place is 
important. Although Downing acknowledges that each person’s image is unique, recurring 
patterns begin to emerge from this process. 
Domains are symbolic of a quality of line; contract, retreat, participation, identity, 
love, grace, sensuousness, intelligence, fear, intimacy, growth, expansiveness, 
reflection, communing, and loss. Domains are symbolic because images of place 
present the vital import of experience to our consciousness(F. Downing, 2003) 
 
Figure 5.3.  Example of a drawn experience. The Southwest by Ed Bunan.From 
Transcending Memory: Remembrance and the design of place,by F. Downing, 2003, 
Design Studies, 24(3), p. 225. Copyright 2003 byElsevier Science Ltd. 
Memories are symbolic summation and elaborations of our unique experiences; 
Downing (F. Downing, 2003) believes that these memories provide mental imagery in the 
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mind. Downing further identifies the mapping of one object on to different domains as a 
product of people’s discursive form of reasoning.  
Creating a schema of a particular experience and drawing the actual experience is not 
based on an abstract philosophical construction, but on human experience and in order to 
discover and understand new ideas, or new concepts, Black (1962) states that one needs to 
utilize metaphoric references to:  
Bring two separate domains into cognitive and emotional relation by using language 
[or images] directly appropriate to the one as a lens for seeing the other; the 
implication, suggestions, and supporting values entwined with the literal use of the 
metaphorical expression enable us to see a new subject matter in a new way (Black, 
1962).  
Downing further states that “designers, whether conscious or not, constantly refer to 
past experiences in order to understand their emotional, experiential, or objective intentions 
toward a design task and the significant and logical forms of domains appropriate to its 
solution”(F. Downing, 2003, p. 230)This has the opportunity for the designer to implement 
their specific past experiences, as recalled from their “maps” and allow the user to 
vicariously participate in the experience of the designer’s recalled map. Understanding no 
experience is every exactly repeated, Downing identifies the use of past knowledge to frame 
present or future situations as demanding abstraction, adjustment, and evolution of ideas.  
Sensory factors and perceptions. 
Walter states that “haptic perceptions reminds us that the whole self may grasp reality 
without seeing, hearing, or thinking”(1988, p. 135). This is partially based on Gibson’s 
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definition of haptic perception as a sense of touch that includes temperature, pain, pressure, 
and kinesthesia, encompassing bodily sensation and muscle movement (Gibson, 1966). 
Perpetuating the groundwork set by Gibson and Walter, Thiis-Evenson establishes the body 
experience: 
Such experiences are common to all people and are gained through confrontations 
with the phenomena thatsurround us. These things are givens, such as gravity and the 
forces of nature. Experiences with these phenomena can be described in terms of 
motion, weight, and substance. As acting individuals, we move in relation to a 
dynamic reference which is defined by gravity and which therefore represents a vast 
range of characteristics for us…. Tactile experiences teach us about the differences 
between soft and hard, coarse and fine, wet and dry. These experiences form a 
complex net of references which are the basis for our reactions when we move in 
relationship to objects in space(1987, p. 25). 
Thiis-Evenson summarizes that how we experience our movements in spaces – ascent or 
descent, over things or through them – is not only universal but also significant. The 
relevance of this that the path one takes is actually a movement, which is the result of the 
visualization of a person’s actions. This path not only leads, but also expresses an 
independent action; therefore, paths are active and purposeful, as well as being driven by a 
specific, goal-driven action.   
Wilson comments when people walk around or through a building, they are 
concerned with the diagrams of perpetual forces that are usually “intuitively felt to be present 
in the changing sequences of movement” (1984, p. 90). Wilson contends that our ability to 
see the three-dimensionality of form is actually the ability to combine the succession 
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fragment views into a coherent whole. Combining the theories of Wilson and Thiis-Evenson, 
a person begins to understand a space utilizing a combination of multisensory and temporal 
processes. 
Zucker believes there is evidence that haptic perception is enhanced through visual 
data: “Space is perceived by the visualization of its limits and by kinesthetic experiences, i.e., 
by the sensation of our movements. In the state of ‘visual tension,’ kinesthetic sensation and 
visual perception fuse most intensely”(1970, p. 42). Implementing Zucker’s concept, people 
understand space best when they perceive its visual qualities while moving through it.  
Alternatively, Gibson (1966) offers a view of perception as the result of distinct 
stimulus information. Gibson argues that stimuli provide data that are changing (perspective 
structure) and static (invariant structure): when these two stimuli are combined, they provide 
temporal information about movement and circulation pathways. Implying that spaces can be 
denoted by type, pathways can do the same. Golledge (1987) states spaces exist first and 
paths are secondary in nature. Paths contain two elements: origin and destination. They are 
connected by procedural rules that specify spatial components including distance, direction, 
and orientation. Golledge further argues that while design may influence choices, it cannot 
completely control them. Conversely, direct experience and individual memory and clarity 
exercise influence of linked landmarks (or nodes). 
There is a commonsense reason to expect that a minimal set of primary nodes or 
landmarks that define the end points of any given path system not only anchor a 
cognitive configuration but also precede path learning, and that they similarly define 
a given path segment (1987, p. 142). 
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Quantrill further adds, “The path, the way forward and backward, is a basic property of 
consciousness. A path gives us continuity in space and time”(1987, p. 50). This clarity 
creates a coherent system, specifically when identifying places and paths in cognitive maps. 
Kaplan and Kaplan additionally comment that cognitive maps appear to be intuitively 
understood how people experience the environment. These maps would need to meet three 
criteria in order to be useful: (a) the model must be able to extract generalities if it is to cope 
with dissimilarities in environmental configurations, (b) the coding process must function 
economically in order to have information rapidly accessible and reliable, and (c) the map 
must functionally continuously flow, despite any large informational gaps. Assuming these 
criteria include prior experiences, the three factors can be referred to as generality, economy, 
and connectivity. Kaplan and Kaplan further identify that perception itself is a complex 
process, involving all sensory components, in addition to locational accuracy: “Thus the 
whatness (object) and whereness (space) aspect are essential to perception regardless of 
which sense is involved”(1982, p. 18). 
Kaplan and Kaplan further establish their own definition of cognitive mapping: 
Cognitive maps code proximity and distance, order, and sequence. There are paths 
between some things and not others. There are regions and levels, allowing one to 
deal with the same domain at different scales. In other words, cognitive maps have a 
set of relational spatial properties that constitute what we call structure (1982, p. 51). 
Digressing into two further studies Kaplan and Kaplan identify the single most effective 
predictor of disorientation is the structure of the building: buildings with the most confusing 
structures were ones with the most signage.  
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Secondly, the next major aspect of mapping concerns one’s ability to visualize spatial 
location. As part of the mapping process, people cannot only specify location by proximity 
and distance, but also “picture” their own position within such a space, in addition to its 
contents.  Therefore, these two aspects–schematic mapping and locational visualization–
create the view of “whereness.” This contributes to the fact that a person can face different 
directions, such as towards the north, and yet when turning to the east with the map in hand, 
understand the map because the orientation of the map is still the same and turns with us. 
A drawback of the perceptual mapping model developed by Kaplan and Kaplan 
(1982) is the mapping process is essentially defined as a passive act. The researchers believe 
that what occurs when people attempt to locate themselves spatially implicitly provides 
minimal information. 
Kaplan and Kaplan distinguish between the cognitive imagery models of Lynch 
(1960), Norberg-Schulz (1971) and Bloomer and Moore (1978). Kaplan and Kaplan do not 
believe the nodes and landmarks Lynch describes as important parts of wayfinding are 
actually differentiated by people; they find both edges and districts (regions, in Kaplan and 
Kaplan’s model) more abstract than the simple points and connections they postulate. Most 
significantly, the researchers view their definition of paths as different from Lynch’s in 
several respects. Lynch’s paths are highly active and are composed of whole sequences or 
representations, while the model Kaplan and Kaplan conceives paths as relatively simple, 
countless connections between representations (1982). Another important issue concerns 
whether landmarks precede paths in the learning process; Kaplan and Kaplan cite studies by 
Siegel and White (1975) and Evans (1980) which support this idea.  
Kaplan and Kaplan conclude their comparison to Lynch by stating:  
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From a network point of view, then, it would seem that the notion of points 
(representations that correspond to places or objects or events) and connections 
(associations linking the points) is sufficient to form the building blocks of cognitive 
maps. The addition of a hierarchical structure that permits ‘points’ to designate 
increasingly abstract representations provides the basis for discussing both the 
features of the environment and our constructions of these features into shared 
concepts (1982, p. 61).  
The latter example is based on Lynch’s model. It is this set of concepts in which mapping 
systems are both similar and dissimilar. If the Lynchian model is more useful, Kaplan and 
Kaplan state it is because of three factors: (a) its precise description of spatial elements, as 
prescriptive rather than passive, (b) as it posits a hierarchy of structural elements, and aids in 
a progressive design strategy, and (c) the researchers are in agreement with the more active 
view that Lynch creates of pathways.  
Although there has been debate over the psychological and cognitive understanding 
of Lynch’s concepts and their sensory nature, very little discussion has been evaluated by 
architectural theorists. Quantrill (1987) states architecture has traditionally concerned itself 
with spatial ordering, formal expression, and construction techniques; therefore, very little 
emphasis has been placed on items such as pathways. While architectural history and theory 
focuses on arrival points, such as the room, the pathways are often ignored both in the 
planning process and discussion of spatial and formal order.Quantrill further states that 
transitional elements – such as thresholds (areas between major elements) and paths – tend 
not to fare well in design analysis and are seldom regarded as more than functional 
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components connecting significant spaces. Contrarily, pathways are critical in forming the 
sensory spatial experience and are essential to movement. 
Arnheim (1983) argues that psychologists, unlike architectural theorists, assume that 
built objects (buildings) are available only as perceptual experiences, and must be considered 
as sensory objects. He further states that human precepts typically turn around the 
autonomous existence of objects as they are formed from innumerable individual 
impressions. Thus the image formed is the result of spontaneous integration of visual 
projections onto the perceptual image. 
Arnheim identifies three crucial components of this theory: (a) a comprehensive 
mental image of spatial phenomena, in this case buildings, develop as a perceptual process, 
(b) this image incorporated sensations generated in the viewer by sequential experience, and 
(c) such spatial phenomena exist outside time and as a measured event.  
Passini further identifies:  
Unlike a drawing, no overall view is offered when a person walks along a corridor. 
Not only is it impossible to see what is happening on the other side of the wall, but 
the conditions are repeated on other visually inaccessible levels (1992, p. 17). 
Journeys through the corridors of large structures are visually constrained. At this point in the 
experience, the possibility of becoming “lost” increases exponentially: and buildings become 
dependent upon signage. Unfortunately, in most cases, the application of signage becomes 
ineffective.  
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Wayfinding. 
Boulding (1956) and Lynch (1960) both assist to bring the concept of wayfinding into 
reality. Boulding summarizes in order to understand what people do, one has to understand 
what people know or what people believe they know. The image created brings together 
simplified ideas about physical and non-physical environments. This understanding of image 
is crucial to understanding human behavior. 
Lynch emphasizes the spatial characteristics of cognitive maps as a link to 
environmental design. Creating clear images of an environment contribute to a person’s 
efficient functioning, specifically wayfinding performance. The original function of 
wayfinding is mentally recording movement through an environment and utilizing cues and 
associations. 
Passini (1984) examines the concepts developed by Boulding and Lynch and begins 
to evaluate the physical drawing of cognitive maps. Passini specifically addresses: (a) how 
cognitive maps visually appear in content and organization, (b) what variables affect the 
content and organization of maps, and (c) how cognitive maps compare to the geometric 
reality of the physical environment. Further contrasting the concept of spatial orientation and 
wayfinding, Passini states: 
Spatial orientation should be used to describe a person’s ability to understand the 
space around him and to situate himself, while wayfinding would be reserved for the 
ability to reach a place…. Wayfinding can include various cognitive processes, the 
ability to process information, and to organize information about the physical 
environment into a cognitive map (1992, p. 45). 
The first definition is static, while the second is dynamic: only in situations where both are 
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absent will people have the sensation of being lost or disoriented. 
Passini’s understanding of mental representations and behaviors create a 
complementary system of wayfinding similar to Lynch’s (1960) definition. Passini 
summarizes wayfinding as: 
Cognitive processes comprising three distinct abilities: a cognitive mapping or 
information-generating ability that allows us to understand the world around us; a 
decision-making ability that allows us to plan actions and to structure them into an 
overall plan; and a decision-executing ability that transforms decisions into 
behavioral actions (1984, p. 46). 
Memory and learning therefore involve: perceptual and cognitive phenomena and 
relationships between the spatial environment and the user’s destination. 
Golledge further a defines wayfinding as “the process of determining and following a 
path or route between an origin and a destination. It may be observed as a trace of 
sensorimotor actions through an environment”(1999, p. 6). Wayfinding utilizes either 
physical or cognitive maps to travel: other instruments are not generally used unless a trip is 
planned into an unfamiliar area. Most wayfinding uses natural skills and abilities combined 
with memory-based spatial knowledge. 
Malnar and Vodvarka identify four dimensions to wayfinding, specifically focusing 
on sensory elements: 
First, active sensory perception, in which kinesthetic and visual experience are most 
instrumental in forming a net of references that provide the basis for our reactions to 
objects in space; second, the formation of cognitive maps, which code proximity, 
distance, order, and sequence, and connectedness/path, as well as locational 
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visualization; third, identity, structure, and meaning, which result in an entity being 
“imageable,” and the correlated concept of object space, where sequences of use, 
perception, and meaning are superimposed on fixed spatial sequences; and fourth, the 
desirability of the objective, our motivation to employ the spatial the spatial 
information at our disposal. Taken together, these factors imply that haptic 
information is vital to navigating our environment, as is a legible cognitive map. That 
map, furthermore, must be an “imaginable” one, comprised of objects/landmarks that 
are sensorially and emotionally meaningful. Finally, we must actually wish to avail 
ourselves of all these dimensions(2004, p. 125). 
Summary 
Based on the review of literature, this study uses (a) drawn cognitive maps based on 
anticipated and predicted experiences, actual experiences, and recalled experiences; and (b) 
amounts of experience participants have had within similar built environments. Utilizing 
drawn cognitive maps to indicate significant elements along the participant’s journey allow 
for both qualitative and quantitative results to indicate significant recalled elements as 
participants travel through the specific environment, for this study, the Des Moines 
International Airport. While similar research has begun to investigate similar recalled 
experiences through airports and wayfinding (Raubal, et al., 1997), there is no existing 
research utilizing drawn cognitive maps indicating specific cognitive maps and using content 
analysis to identify specific elements that are anticipated, experienced, and recalled. Thus, 
the aim of this study is to develop a new methodology and case study to evaluate 
environmental perceptions within the built environment.
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CHAPTER 4. METHODS AND PROCEDURES 
Overview 
This study addressed the relationship between anticipated affordances of the built 
airport environment and actions within through the airport. This study builds from the 
combination of the foundational work of Lynch and Rivkin (1959), Raubal, Egenhofer, 
Pfoser, and Tryfona (1997), and Downing (2000).The study builds upon the concept of 
Environmental PREceptions (Gentry, 2010), and explores the associations between 
PREceptions, Actual Experiences, and environmental POSTceptions within the context of a 
specific interior environment, in this specific case, the airport terminal at Des Moines, IA. 
This study was an exploration of the correlations between prior travel experience and 
varying amount of recall of travel experiences. Given the inherent stresses, complexity, 
potential unfamiliarity and other navigational challenges posed by airports, this particular 
environmental setting provides the opportunity for designers to observe users, identify 
affordances, and resolve existing design issues of anenvironment in which a specific order of 
tasks are required to be completed before initiating the next task or protocol. 
The airport environment provides a solid, structured foundation of specific and 
orderly events through which a person progresses; although wayfinding and circulation 
through an airport is identifiable, people still have numerous opportunities to get off 
track(Edwards, 2005). 
As stated earlier, the research questions consist were: 
1. In terms of cognitive maps of pedestrian airport experience (including such 
considerations as interior qualities, spatial qualities, perception of the physical 
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environment, etc.), what are the linkages between what people think will 
occur within the airport environment and what actually occurs? How do these 
differ between individuals with different amounts of travel experience? 
2. What specific events and landmarks are stored in a cognitive map as one 
navigates through an unknown space? 
3. In which way do PREceptions, Actual Experiences, and POSTceptions factor 
into the cognitive maps of people who have more travel experience compared 
to those who don’t frequently travel? 
4. How can cognitive maps, PREceptions, and POSTceptions provide useful 
information (e.g.: interior qualities, spatial qualities, perception of the physical 
environment) to designers of interior environments? 
A content analysis of the significant spaces form the surveys and drawn maps were 
done to determine correlative relationships and significances between frequency of travel and 
PREceptions, Actual, and POSTception experiences. 
Statement of the Hypothesis 
Subjects. 
One interior design program in a large Midwestern University was the focus of this 
study. The subjects for this study were all within the same academic program and were 
preparing to embark on an international field study. All of the participants had a variety of 
travel experiences, ranging from none to traveling internationally multiple times a year. The 
age demographic of the subjects fell within a range of three years. Subjects were all within 
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upper-level and graduate levels and had similar design skill sets. The gender of the subjects, 
as naturally occurred among volunteers, was identical: female. 
The study began with twenty (20) participants involved. However, at the conclusion 
of the study, only seventeen (17) respondents had completed all three components of the 
research study (PREception survey and maps, complete the journey, and POSTception 
survey and maps). All statistics calculated for content analysis usedn=17 throughout the 
entire study. 
Design. 
This study addressed the relationship between affordances of the built environment 
and the associations between PREception and POSTception cognitive maps drawn from 
one’s anticipation and actions through an airport. 
 The duration of the study was approximately one month and consisted of three 
phases: The PREception phase, which was two-weeks prior to the travel experience; the 
Actual Experience, on the day of the travel experience prior to boarding the aircraft; and the 
POSTception phase, two-weeks after the travel experience. The dates for this study were 
September 2, 2009, September 16, 2009, and September 30, 2009, respectively. Each of the 
dates where the maps were collected was exactly two weeks apart. 
This study collected one demographic and informational surveyand three hand-drawn 
cognitive maps (drawn expectations or recollections of environmental experience) drawn by 
the participants. The first survey, identified from this point forward as the “PREception”, was 
conducted two weeks prior to departure to collect anticipated expectations of the journey 
through the Des Moines International Airport. Participants also completed a survey to collect 
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demographic information and to establish the amount of travel experience. At this time, 
participants finally drew a map of their expected journey through the Des Moines 
International Airport, from entry into the building until boarding the aircraft. 
The second phase,identified from this point forward as the “Actual Experience”, was 
conducted on the actual day of the travel experience, shortly after completing the journey 
through the airport. The participants were asked to draw a second map, which was collected 
two weeks after the PREception map, which consisted of their route through the airport,while 
they were still in the airport terminal, and to annotate any significant spatial experiences they 
encountered. 
The final phase,identified as the “POSTception”, was two weeks after the 
participants’ departure (Actual Experience) from the Des Moines International Airport. A 
final map wasagain drawn andused to compare the recalled and significant experiences of the 
participants’ journey through the departing airport. 
Study Procedures 
PREception procedures. 
Participants were asked to complete a survey that collected demographic information 
and information, the amount of previous travel information, which allowed the researcher to 
classify the participants into categories based upon their frequency of travel within the past 
ten years. After this information was collected, Participants were provided a blank 11” x 17” 
of paper with a provided marker. On this paper, participants were asked draw a map of their 
anticipated journey through the Des Moines International Airport. Additionally on this paper, 
participants were asked to identify any significant space they anticipate on their upcoming 
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journey. No specific instructions were provided regarding the type of “map” expected or 
orientation of the blank paper. No further indication was provided that the participants would 
be doing this similar process again for the second or third phase of the project. 
Day of journey procedures. 
Shortly after completing the journey through the airport (the same day), the 
participants drew a second map of their route through the airportand annotated the significant 
spatial experiences and elements encountered.  
POSTception procedures. 
The second survey was conducted upon their return, subjects were instructed to 
reflect upon their recalled experiences and note if their pre-trip expectations were fulfilled. A 
post-trip map was drawn upon the completion of their trip. The final map was used to 
compare the expectations and significant experiences of the participants’ journey through the 
Des Moines International Airport.Again, the participants were instructed to recall and draw 
their experience of their departure from Des Moines four weeks prior. Although all of the 
participants had completed the journey and had returned, disembarked, and traversed through 
the airport with Des Moines as their final destination, they were only asked to recall the 
significant experiences, elements, and route traveled from their initial journey. It was 
understood that the participants would have a second opportunity to recall some of the 
specific elements of the airport; however the specific protocol and procedures would be 
different between the departure experience from Des Moines than the arrival experience at 
Des Moines.  
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Survey instruments, questions and directions. 
Instruments used in the survey, including Informed Consent Documents, 
demographic collection instruments, surveys, and map instructions can be found in Appendix 
B.The specific instruments collected would consist of the drawn maps (on 11” x 17” paper) 
and the vellum overlay (11” x 17” sheet placed on top of the map). The notes and thoughts 
indicated on both of these tools would be used for further coding purposes and to run 
statistical analysis.  
Subject identity coding procedures. 
To ensure confidentiality to the extent permitted by law, the following measures were 
be taken: Subjects used an identifier, which consisted of the final four digits of their phone 
number and middle initial. This unique code and letter was the only form of identification on 
the questionnaires and maps.The purpose of this identification code, rather than a code 
selected by the investigator, ensured the participant would remember their identification code 
throughout the duration of the study. The identification code was only used on the 
PREception map and survey, Actual Experience, and POSTception maps. 
Criteria for Coding Data 
Content analysis. 
Content analysis was usedto analyze the text written on the drawn cognitive maps and 
overlays of the subjects. The maps were separated into groups of maps (drawn on an 11” x 
17” piece of bond paper) and overlays(a piece of 11” x 17” vellum, placed on top of the 
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map): each map consisted of the drawn and annotated cognitive maps and significant spaces 
the subject expected to encounter.  
Content Analysis 
Definition. 
Content analysis is concerned with questions that can be posed in such a way that 
some form of quantification or pattern-matching can be assessed. Berelson states, “Content 
analysis is a research technique for the objective, systematic, and quantitative description of 
the manifest content of communication”(1952, p. 2). The content analysis process is 
systematic in that every step of the data collection process must follow a set of explicit 
rules.Objectivity stipulates that each step of the research process must be carried out based on 
explicit rules and procedures and must not influence the interpretation of the data; and 
quantitative in nature, meaning that measurements should be exact. The excess information 
taken from the text, such as purely descriptive information about content, is of little value 
(Holsti, 1969).  
Busch et al. (2005) identified This information can be used to analyze the presence, 
meanings, and relationships of the words and concepts, and then establish inferences about 
the messages and experiences expressed within the text and writer. The text can be broadly 
defined and analyzed regarding conceptual meanings, specific notations, or significant 
experiences at the time the text was written.While Busch et al. refer specifically to the 
written language, the principles can also be used to interpret visual content.  
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Background. 
Historically, the technique of content analysis evolved from journalism through the 
analysis of text. Although theinitial studies examined texts for the frequency of occurrence of 
identified terms (word counts) in the early twentieth century, by the mid-1950’s researches 
were already starting to consider a more sophisticated approach for the analysis of text, 
which were usually large in nature. Concepts, rather than simply words, and semantic 
relationships rather than just the presence of text were being analyzed (de Sola Pool, 1959). 
While the traditions of analytically recording word counts, concepts, and semantic 
relationships still occur today, content analysis is now utilized to explore mental models, and 
their linguistic, affective, cognitive, social, cultural, and historical significance by researchers 
within the social sciences and humanities(Busch, et al., 2005).For this particular study, the 
concepts, which are either drawn or indicated through text on the maps and overlays, will be 
relevant for statistical computation. Factors that might contribute to what one indicates could 
be based upon a person’s social, cultural, and historical (based upon frequency of travel) 
significance.  
Content analysis, for this specific study, was utilized to explore the drawn mental 
maps, significant spaces, and environmental PREceptions, actual experiences, and 
POSTceptions of a travel experience through an airport terminal. 
The investigator reviewed the contents of the maps and created potential lists of 
categories in which to conduct content analysis. Two methods of analysis, conceptual 
analysis and relational analysiswere considered to evaluate the text and concepts. The 
investigator adopted the relational analysis methodology to evaluate the data. 
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Conceptual analysis is traditionally selected for examination and analysis through the 
quantification and tallying of a concept, where the focus is looking at the occurrence of 
implicit and explicit terminology within a selected text. While explicit terms are simple to 
identify, coding for implicit terminology and deciding upon the level of implication 
introduces a complex level of subjectivity. Relational analysis, like conceptual analysis, 
begins with the identification of present concepts within a given text. However, relational 
analysis goes beyond the presence of whether a concept is present or not: relational analysis 
explores the relationships between the concepts identified and looks for the presence of 
semantic, or meaningful relationships. Individual concepts, in and of themselves, are viewed 
as having no inherent meaning. Rather, meaning is a product of relationships among concepts 
within a text (Busch, et al., 2005). 
First, the investigator tallied and created lists of conceptual categories from the text. 
The initial result created a large list of potential categories, which needed to be condensed 
into concept-related categories. These categories were coded for frequency, relationship, and 
identification of the category concept. Finally, statistical analysis was performed on the data 
using PASW Statistics 18.0 for Macintosh. 
Treatments and Controls 
This study focused on a hybrid of experimental and observational approaches was 
used to create the design of the study. The intention was tomaintain control over as many 
aspects of the environment as possible (e.g.: select a specific event and site for the event to 
be recorded).  However, the nature of observational studies allowed the participants to 
control what information was indicated on the cognitive maps, and was therefore not 
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controlled by the researcher. The researcher requested that participants partake an identical 
experience: all events would be experienced at identical times and conditions. This would 
allow for maximum control of variables within the study. 
Firstly, since all subjects were tested in exactly the same conditions, and under 
exactly the same experimental conditions, the result cannot be automatically assumed to 
apply to other locations and environments. Secondly, the fact that the baseline and 
experimental conditions were always carried out in the same order will almost certainly have 
been a contributing factor within the study, i.e.: there will have been a learning effect from 
the first time the participants completed the survey to the second time, given that the 
questions were exactly the same. Finally, there is no way the researcher can be sure that some 
other confounding variable was not responsible for the result, since there was no 
experimental control in the overall process. 
Data Analysis 
The data were analyzed using descriptive, correlative, and categorical statistics, 
including, one-way ANOVA and bivariate correlative statistics. The significance level used 
in this study was p = .05 (Hinkle, Wiersma, & Jurs, 2003). The analyses evaluated the 
differences between the three specific times the maps were drawn (PREception, actual 
experience, and POSTception) and between the four different levels of travel experience, as 
identified by the participant from the information provided on the demographic survey. 
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Descriptive statistics. 
Variance and standard deviation. 
Variance and standard deviation measure the dispersion of continuous data by 
describing how the individual values in a data set vary from the mean or average value. 
Variance and mean are calculated slightly differently depending on whether a population or 
sample is being studied. Generally, the variance is the square root of the squared deviation 
from the mean; the standard deviation of the square root is the variance. 
Coefficient of variance. 
Coefficient of variance is a measure of relative variability, which allows the 
possibility to compare variability across variables measured in different units. 
ANOVA. 
The Analysis of Variance (ANOVA) is a statistical procedure commonly used to test 
whether there are statistically significant differences (p) between two or more independent 
groups. These groupings are made on the basis of levels of independent variables. The 
intention of ANOVA is to determine whether there is an overall main effect of different 
levels of an independent variable on a dependent variable.1In brief, the outcome is an F 
ratio2, which can be used to determine whether statistically significant differences exist 
                                                
1 Consult Field (2009, p. 389) for further information regarding the numeric values 
and meanings of the variables in this formula. 
2 Consult Field (2009, p. 358) for further information regarding the numeric values 
and meanings of the variables in this formula. 
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between the groups. The F ratio can then be tested for significance at different levels, 
typically p< 0.01 or p< 0.05, for a dependent variable. 
Correlative statistics. 
The purpose of the correlation coefficient is used to quantify the degree of association 
between two variables. 
The correlation coefficient is used to quantify the degree of association between two 
variables. This correlation is frequently used during exploratory or observational stages of 
research to determine which variables at least have statistical relationships with one another. 
For this particular study, Pearson’s correlation coefficient3 (r) was computed as a qualitative 
measure to determine the strength and direction of the relationship between the two variables. 
Summary 
This study utilizes both quantitative results collected through content analysis, then 
statistically measured using descriptive and correlative statistics; and qualitative approaches 
to evaluate drawn cognitive maps of Environmental PREceptions, Actual Experiences, and 
Environmental POSTceptions, which utilizes expectations or beliefs concerning future, 
actual, or past experiences based upon projected mental maps and previous, although not 
always similar, user experiences. 
                                                
3 (Field, 2009, p. 178) 
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CHAPTER 5:  RESULTS 
Overview 
The airport environment provides a solid, structured foundation of specific and 
orderly events through which a person progresses; although wayfinding and circulation 
through an airport is identifiable, people still have numerous opportunities to get off 
track(Edwards, 2005). Raubal et al. described the airport as “a special case of moving though 
a building. […] Making wayfinding easier for passengers at an airport requires to design 
airport space in such a way that it facilitates people’s structuring processes of tasks”(1997, p. 
86). 
This study examined the frequencies and correlations, as indicated on drawn 
cognitive maps then tabulated, between prior travel experience and varying amount of recall 
of travel experiences. Given the inherent stresses, complexity, potential unfamiliarity and 
other navigational challenges posed by airports, this particular environmental setting 
provides the opportunity for designers to observe users, identify affordances, and resolve 
existing design issues of anenvironment in which a specific order of tasks are required to be 
completed before initiating the next task or protocol. 
Conditions on Day of Travel 
A primary reason this group was selected to participate in this study was the control 
on the testing environment. Participants would all be taking the same journey through the 
same airport at the same time, for the same flight and destination. This control in the situation 
allowed the experience to be rather very similar in nature. The only factor which was not in 
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control was how the participants arrived at the airport: some of the participants drove down 
themselves or in groups, while other participants had an acquaintance or family member drop 
them off at the airport. Because of this uncontrolled variable, the directions for the mapping 
specifically identified that they maps be drawn from the participants’ entrance into the airport 
(not the parking structures or journey to the airport) until the embarkation on the aircraft. 
Departure information. 
The participants’ journey was on September 16, 2009, from Des Moines, IA to 
Toronto, ON, CA with a layover in Detroit, MI. All subjects were on Northwest (NW) flight 
3376, which departed was scheduled to depart from Des Moines International Airport (DSM) 
at 6:30AM CDT (actual departure time, according to the NW websiteindicated a departure 
time of 6:24AM CDT) ("Flight status for northwest flight 3376," 2009)and scheduled to 
arrive at Detroit-Wayne County International Airport (DTW) at 9:28AM  EDT (actual arrival 
time 9:25AM EDT).NW 3376 departed DSM from Gate C1; the aircraft was a Northwest Jet 
Airlink – Bombardier CR9/CM9. 
An extenuating issue which may have factored into the drawing of the maps was the 
terminal enhancement program and interior renovation of DSM. This project was 
implemented by a joint effort by the City of Des Moines and the Des Moines International 
Airport Board in 2009 and completed in 2010. This disruption may have created 
disorientation of the participants, and it is somewhat noted on the map of the actual 
experience (Map 2). 
The investigator was present as the participants arrived at the airport to hand over the 
second phase of the study to a faculty member who chaperoned the participants on the trip. 
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Prior to boarding the aircraft, the faculty member exited the security area and met the 
investigator, waiting in the welcome area to receive the study data. The faculty member then 
proceeded through security a second time and accompanied the participants on the remainder 
of their journey. 
The investigator had noted two primary, unobtrusive observations which may have 
caused some difficulty in the second phase of the study: First, after the participants checked 
in at the kiosk to receive their seating information and enter passport information, people 
were asked to proceed to the check-in counter where the luggage being checked in was 
weighed and tagged. Additional security screeners from the Transportation Safety 
Administration (TSA) next screened the luggage using CTX X-Ray machines, which were 
located behind the kiosk and check in areas in the main entry lobby, opposite of the check-in 
counters. The only instructions or directions were provided by Northwest Airlines personnel 
regarding the next procedural step of the check-in process, who were occupied with a large 
group checking in for the same flight, as well as other passengers for other flights departing 
the same morning. Secondly, no informational signage was available at the checked baggage 
security point. This may have created confusion for the subjects throughout the check-in and 
baggage screening procedure. In addition, the baggage screening area was operated by TSA 
employees and was utilized by all airlines departing from DSM, contrasting the check-in 
kiosks and procedures specific to the individual airline carriers.  
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Demographic Information 
The survey was conduced using 17 subjects (n= 17) for all testing and survey phases. 
The demographic data concluded that all subjects were in the Interior Design program, all 
identified gender as female, and age range from 21-24. 
The analyses evaluated the differences between the three specific times the maps 
were drawn (PREception, actual experience, and POSTception) and between the four 
different levels of travel experience, as identified by the participant from the information 
provided on the demographic survey. Four groups were created based upon the frequency of 
participant travel (either domestic or international) within the past five years. These groups 
are identified as: Never Travel, Infrequent Traveler, Moderate Traveler, and Frequent 
Traveler. 
Table  5.1  Matrix of Groups Based Upon Frequency of Travel and Subject 
Identification Number 
Group Amount of Travel within 
past five years 
Number of subjects 
(n) 
Subject Identification 
Number 
Never Travel 0 times 3 subjects 2276R 
8740M 
9300K 
Infrequent Traveler 1-9 times 6 subjects 2920M 
5556M 
6119L 
6268A 
6308E 
6956E 
Moderate Traveler 10-14 times 4 subjects 0455J 
2416C 
2878D 
5389A 
Frequent Traveler 15 or more times 4 subjects 2470N 
5166H 
5698A 
7559L 
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Table  5.2Comparison of Similar Significant Categories 
 
ANOVA Test for PRE/Actual/POST Significant Relationships: Experience 
The following categories were indicated as having significant statistical relationships 
between the compared categories, using the ANOVA test between PREceptions, Actual 
Experiences, and POSTceptions(p = .05): 
Check-In    Previous Experience 
Baggage    To Follow, Following 
Gates     Entrance 
Signage    Lines 
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Check-in. 
 
Figure 5.1.  ANOVA statistics for Check-in: Experience 
There was a significant effect between the PREceptions and Actual experience within 
the Check-In experience, F(2, 11) = 5, p = < .05, ω = .632. 
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Baggage. 
 
Figure 5.2.  ANOVA statistics for Baggage: Experience 
There was a significant effect between the PREception and POSTception and 
between the Actual Experience and POSTception within the Baggage category, F(2, 11) = 
8.9, p = < .05, ω = .754. 
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Gates. 
 
 
Figure 5.3.  ANOVA statistics for Gates: Experience 
There was a significant effect between the PREceptions and Actual Experience and 
the Actual Experience and POSTception within the Gates category, F(2, 11) = 7.892, p = < 
.05, ω = .731. 
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Signage. 
 
Figure 5.4.  ANOVA statistics for Signage: Experience 
There was a significant effect between the PREceptions and Actual Experience and 
between PREception and POSTception within the category of Signage, F(2, 11) = 13.485, p 
= < .05, ω = .822. 
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Previous experience. 
 
Figure 5.5.  ANOVA statistics for Previous Experience: Experience 
There was a significant effect between the PREceptions and Actual Experience and 
between PREception and POSTception when referring to Previous Experience, F(2, 11) = 
6.2, p = < .05, ω = .681. 
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To follow; Following. 
 
Figure 5.6.  ANOVA statistics for To follow/Following: Experience 
There was a significant effect between the PREceptions and Actual Experience who 
noted To Follow, Following someone or something, F(2, 11) = 3.522, p = < .05, ω = .792. 
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Entrance. 
 
Figure 5.7.  ANOVA statistics for Entrance: Experience 
There was a significant effect between the Actual Experience and POSTception when 
indicating the Entrance into the airport terminal, F(2, 11) = 2.745, p = < .05, ω = .475. 
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Lines/Queues. 
 
Figure 5.8.  ANOVA statistics for Lines/Queues: Experience 
There was a significant effect between the PREceptions and Actual Experience and 
between Actual Experience and POSTception when indicating Lines or Queues, F(2, 11) = 4, 
p = < .05, ω = .577. 
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Non-conclusive Results 
PREception and Actual Experience. 
Although it was expected of various topics, results fell short of significance for the 
following categories in comparing the PREception and Actual Experience: Baggage p = .631, 
To Wait/Waiting p = .926, Retail p = .804, Vertical Circulation p = .218, Security p = .188, 
Restroom p = .323, Seating p = .506, Parking p = .551,  Doors p = .377, Airlines p = .167, 
Terminal p = 1.000, Employees p = . 216, Departure p = .510, Arrivals p = .353, Play Area p 
= .409, Entrance p = .134, and Levels p = .343.  
PREception and POSTception. 
Between PREception and POSTception: Check In p = .455, To Wait/Waiting p = 
.467, Retail p = .804, Vertical Circulation p = .071, Security p = .135, Restroom p = .686, 
Gates p = .149, Seating p = .866, Parking p = .156,  Doors p = .551, Airlines p = .663, 
Terminal p = .466, Employees p = .376, To Follow/Following p = .217, Departure p = .658, 
Arrivals p = 1.000, Play Area p = .409, Entrance p = .552, Lines/Queues p = 1.000, and 
Levels p = .629. 
Actual Experience and POSTception. 
Between Actual Experience and POSTception: Check In p = .051, To Wait/Waiting p 
= .523, Retail p = .621, Vertical Circulation p = .489, Security p = .831, Restroom p = .546, 
Signage p = .060, Seating p = .409, Parking p = .377, Doors p = .764, Airlines p = .320, 
Terminal p = .466, Employees p = .699, Previous Experience p = .597, To Follow/Following 
p = .217, Departure p = .282, Arrivals p = .353, Play Area p = 1.000, and Levels p = .629.  
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Significant Relationships: Subject Groups 
The following categories were indicated as having significant statistical relationships 
between the compared categories, using the ANOVA test between subject groups  (p = .05): 
To Wait, Waiting   Terminal 
Retail     Employees 
Restrooms    Arrivals 
Seating    Play Area      
Parking 
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To Wait, Waiting. 
 
Figure 5.9.  ANOVA statistics for To Wait/Waiting: Subject Groups 
There was a significant effect between Never Traveled and Infrequent Travelers, 
Infrequent Travelers and Moderate Travelers, and Infrequent and Frequent Travelers within 
the category of waiting, F(3, 11) = 7.66, p = < .05, ω = .790. 
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Retail. 
 
Figure 5.10.  ANOVA statistics for Retail: Subject Groups 
There was a significant effect between Never Traveled and Frequent Travelers, when 
indicating Retail Environments, F(3, 11) = 2.633, p = < .05, ω = .002. 
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Restrooms. 
 
Figure 5.11.  ANOVA statistics for Restrooms: Subject Groups 
There was a significant effect between Never Traveled and Frequent Travelers, and 
Infrequent Travelers and Frequent Travelers when indicating Restroom facilities within the 
airport terminal, F(3, 11) = 3.421, p = < .05, ω = .614. 
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Seating. 
 
Figure 5.12.  ANOVA statistics for Seating: Subject Groups 
There was a significant effect between Never Traveled and Infrequent Travelers and 
Infrequent Travelers and Frequent Travelers when indicating Seating or Chairs within the 
terminal, F(3, 11) = 3.407, p = < .05, ω = .613. 
 105 
 
Parking. 
 
Figure 5.13.  ANOVA statistics for Parking: Subject Groups 
There was a significant effect between Never Traveled and Frequent Travelers when 
noting Parking, F(3, 11) = 1.923, p = < .05, ω = .433. 
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Terminal. 
 
Figure 5.14.  ANOVA statistics for Terminal: Subject Groups 
There was a significant effect between Infrequent Travelers and Moderate Travelers 
who noted the Airport Terminal, F(3, 11) = 2.083, p = < .05, ω = .462. 
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Employees. 
 
Figure 5.15.  ANOVA statistics for Employees: Subject Groups 
There was a significant effect between Never Traveled and Infrequent Travelers who 
noted the presence or assistance by Employees (either airport or airline), F(3, 11) = 2.713, p 
= < .05, ω = .0. 
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Arrivals. 
 
Figure 5.16.  ANOVA statistics for Arrivals: Subject Groups 
There was a significant effect between Never Traveled and Frequent Travelers 
regarding Arrivals in the airport terminal, F(3, 11) = 2.806, p = < .05, ω = .004. 
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Play area. 
 
Figure 5.17.  ANOVA statistics for Play Area: Subject Groups 
There was a significant effect between the Never Traveled and Moderate Travelers, 
Infrequent Travelers and Moderate Travelers, and Moderate and Frequent Travelers within 
indicating the children’s Play Area, F(3, 11) = 4.0, p = < .05, ω = .655. 
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Non-conclusive Results 
Never Traveled and Infrequent travelers. 
Although it was expected of various topics, results fell short of significance for the 
following categories in comparing groups of those who had Never Traveled and Infrequent 
Travelers: Check In p = .241, Baggage p = .949, Retail p = .193, Vertical Circulation p = 
1.000, Security p = .280, Restroom p = .754, Gates p = .856, Signage p = .409, Parking p = 
.151,  Doors p = .455, Airlines p = .330, Terminal p = .320, Previous Experience p = .217, To 
Follow/Following p = .256, Departure p = 1.000, Arrivals p = .337, Play Area p = 1.000, 
Entrance p = .681, Lines/Queues p = .122, and Levels p = .545. 
Never Traveled and Moderate travelers. 
Check In p = .815, Baggage p = .453, To Wait/Waiting p = .455, Retail p = .461, 
Vertical Circulation p = .277, Security p = .280, Restroom p = .359, Gates p = .856, Signage 
p = .904, Seating p = .093, Parking p = .151,  Doors p = 1.000, Airlines p = .509, Terminal p 
= .195, Employees p = .475, Previous Experience p = .667, To Follow/Following p = .694, 
Departure p = .760, Arrivals p = .191, Entrance p = .419, Lines/Queues p = .580, and Levels 
p = .242.  
Never Traveled and Frequent travelers. 
Check In p = .525, Baggage p = .704, To Wait/Waiting p = .849, Vertical Circulation 
p = .060, Security p = .823, Gates p = .293, Signage p = .551, Seating p = .792, Doors p = 
.273, Airlines p = .618, Terminal p = .733, Employees p = .718, Previous Experience p = 
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.217, To Follow/Following p = .256, Departure p = .058, Play Area p = 1.000, Entrance p = 
.237, Lines/Queues p = .282, and Levels p = .094. 
Infrequent Travelers and Moderate travelers. 
 Check In p = .335, Baggage p = .490, Retail p = .537, Vertical Circulation p = .277, 
Security p = .441, Restroom p = .535, Gates p = .856, Signage p = .476, Seating p = .438, 
Parking p = .795,  Doors p = .455, Airlines p = .122, Employees p = .098, Previous 
Experience p = .397, To Follow/Following p = .438, Departure p = .760, Arrivals p = .694, 
Entrance p = .237, Lines/Queues p = .282, and Levels p = .545.  
Infrequent Travelers and Frequent travelers. 
Check In p = .563, Baggage p = .751, Retail p = .233, Vertical Circulation p = .060, 
Security p = .202, Gates p = .375, Signage p = .810, Parking p = .455,  Doors p = .086, 
Airlines p = .618, Terminal p = .195, Employees p = .055, Previous Experience p = 1.000, To 
Follow/Following p = 1.000, Departure p = .058, Arrivals p = .104, Play Area p = 1.000, 
Entrance p = .126, Lines/Queues p = .580, and Levels p = .242.  
Moderate Travelers and Frequent travelers. 
Check In p = .684, Baggage p = .704, To Wait/Waiting p = .573, Retail p = .089, 
Vertical Circulation p = .337, Security p = .578, Restroom p = .087, Gates p = .474, Signage 
p = .632, Seating p = .141, Parking p = .273,  Doors p = .273, Airlines p = .261, Terminal p = 
.320, Employees p = .718, Previous Experience p = .397, To Follow/Following p = .438, 
Departure p = .094, Arrivals p = .191, Entrance p = .681, Lines/Queues p = .580, and Levels 
p = .545. 
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Correlation Significance Between Times 
The following categories were indicated as having significant correlational 
relationships between the three travel experiences (p = .05 or .01 as stated):  
To Wait, Waiting   Previous Experience 
Restrooms    Arrivals 
Seating    Play Area 
Employees    Lines/Queues 
The coefficient of determination, R2, (calculated by squaring the correlation 
coefficientr) is identified to measure the amount of the variability one variable shares with 
the other. When the R2 is converted to a percentage, the value refers to be shared mutually 
between the two variables.
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To Wait, Waiting. 
For identifying areas where people wait, a significant relationship occurred between 
the PREception and POSTception, r = .929, p (one-tailed) <  .05, R2= 86.3%.
 
Figure 5.18.  Correlation statistics for To wait/Waiting: Time
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Restrooms. 
For identifying restrooms, a significant relationship occurred between the indication 
of restrooms from the Actual Experience and POSTception, r = .905, p (one-tailed) <  .05, R2 
= 81.9%. 
 
Figure 5.19.  Correlation statistics for Restroom: Time
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Seating. 
Seating and chairs in the airport terminal were identified as a significant relationship 
between the indication of restrooms from the Actual Experience and POSTception, r = .953, 
p (one-tailed) <  .05, R2 = 90.8%. 
 
Figure 5.20.  Correlation statistics for Seating: Time
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Employees. 
Employees, both from the airport and airlines, were indicated as a significant 
relationship the Actual Experience and POSTception, r = .984, p (one-tailed) <  .01, R2 = 
96.8%. 
 
 
Figure 5.21.  Correlation statistics for Employees: Time
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Previous experiences. 
The subjects identified Previous Experiences at the airport terminal as a significant 
relationship between the Actual Experience and POSTception, r = .905, p (one-tailed) <  .01, 
R2 = 96.8%. 
 
 
Figure 5.22.  Correlation statistics for Previous Experience: Time
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Arrivals. 
For identifying Arrivals, a significant relationship occurred between the PREception 
and POSTception, r = .968, p (one-tailed) <  .05, R2 = 93.7%.  
 
 
Figure 5.23.  Correlation statistics for Arrivals: Time
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Play area. 
The identification of the children’s play area was identified as significant relationship 
between Actual experience and POSTception, r = 1.000, p (one-tailed) <  .01, R2 = 100%. 
 
 
Figure 5.24.  Correlation statistics for Play Area: Time
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Lines/Queues. 
For identifying areas where lines and queues would be formed, significant 
relationship occurred between the Actual Experience and POSTception, r = 1.000, p (one-
tailed) <  .01, R2 = 100%. 
 
Figure 5.25.  Correlation statistics for Lines/Queues: Time
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Non-conclusive Results 
Correlation between PREception and Actual Experience. 
Although it was expected of various topics, results fell short of significance for the 
following categories in comparing the PREception and Actual: Check In p = .424, Baggage p 
= .092, To Wait/Waiting p = .085, Retail p = .184, Vertical Circulation p = .316, Security p = 
.242, Restroom p = .050, Gates p = .279, Signage p = .387, Seating p = .333, Parking p = 
.382, Doors p = .434, Airlines p = .333, Terminal p = .263, Employees p = .338, Arrivals p = 
.462, Entrance p = .455, Lines/Queues p = .500, and Levels p = .065. (Note: Previous 
Experience, To Follow/Following, Departure, and Play Area categories did not compute 
because at least one variable was not constant). 
Correlation between PREception and POSTception. 
Check In p = .050, Baggage p = .216, Retail p = .268, Vertical Circulation p = .257, 
Security p = .097, Restroom p = .180, Gates p = .378, Signage p = .158, Seating p = .246, 
Parking p = .092, Doors p = .211, Airlines p = .280, Terminal p = .176, Employees p = .264, 
Departure p = .065, Entrance p = .401, Lines/Queues p = .500, and Levels p = .342. (Note: 
Previous Experience, To Follow/Following, Arrivals, and Play Area categories did not 
compute because at least one variable was not constant). 
Correlation between Actual Experience and POSTception. 
Check In p = .482, Baggage p = .471, To Wait/Waiting p = .157, Retail p = .305, 
Vertical Circulation p = .131, Security p = .378, Gates p = .382, Signage p = .357, Parking p 
= .211, Doors p = .156, Airlines p = .456, Terminal p = .338, Arrivals p = .414, Entrance p = 
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.138, and Levels p = .211. (Note: The category of Departure did not compute because at least 
one variable was not constant). 
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CHAPTER 6: DISCUSSION 
Hypotheses 
This study examined the relationship between the correlations between prior travel 
experiences and the varying amount of anticipation and recall within a specific interior 
environment through the analysis of cognitive maps. The specific environment selected for 
this study was the airport terminal in Des Moines, IA.  
The nature of the airport terminal provides a consistent and structured foundation of 
specified protocols and events which people encounter(Edwards, 2005). This structure 
creates an equal opportunity for all people who encounter it: there are no advantages or 
disadvantages based upon the amount of frequency or experience. Every single person who 
circulates from the non-sterile space into the sterile space is required to complete a specific 
set of tasks in order to successfully make the transition. 
Numerous hypotheses for content and statistical analysis within this study was stated 
as follows: 
1. In terms of cognitive maps of pedestrian airport experience (including such 
considerations as interior qualities, spatial qualities, perception of the physical 
environment, etc.), what are the linkages between what people think will 
occur within the airport environment and what actually occurs? How do these 
differ between individuals with different amounts of travel experience? 
2. What specific events and landmarks are stored in a cognitive map as one 
navigates through an unknown space? 
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3. In which way do PREceptions, Actual Experience, and POSTceptions factor 
into the cognitive maps of people who have more travel experience compared 
to those who don’t frequently travel? 
4. How can cognitive maps, PREceptions, and POSTceptions provide useful 
information (e.g.: interior qualities, spatial qualities, perception of the physical 
environment) to designers of interior environments? 
The data collected through content analysis and was analyzed in two categories to 
identify both the following relationships:the relationship between the PREception, Actual 
Experience, and POSTception, and relationship based upon travel frequencies and 
experience. 
Conclusions from Hypotheses 
Three series of statistical evaluations were conducted on the data collected from the 
participant’s cognitive maps. The first test was the Analysis of Variance (ANOVA), which 
compared the PREception, Actual Experience, and POSTception of all the travelers. The 
ANOVA test allows for the measurement of two key indicators: the F-ratio, a ratio of 
variance explained by the model and the variation explained by unsystematic factors, and the 
Effect size (ω) which is an objective and standardized measure of magnitude of an observed 
effect. 
The following categories indicated a significance of the mean differences at p = .05 
for the ANOVA test in comparing PREceptions, Actual Experience and POSTception. 
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ANOVA Based upon Experience 
Table  6.1 
ANOVA Based Upon Amount of Travel Experience. 
Category 
PRE= PREception 
A=Actual 
POST=POSTception 
Significance 
p = .05 
r F-Ratio Effect Size (ω) 
Check-In 
(PRE/A) 
(PRE/POST) 
(A/POST) 
 
.014 
--- 
--- 
.752 5 .632 
Baggage 
(PRE/A) 
(PRE/POST) 
(A/POST) 
 
--- 
.008 
.004 
.815 8.9 .574 
Gates 
(PRE/A) 
(PRE/POST) 
(A/POST) 
 
.042 
--- 
.003 
.798 7.892 .731 
Signage 
(PRE/A) 
(PRE/POST) 
(A/POST) 
 
.015 
.001 
--- 
.866 13.485 .822 
Previous Experience 
(PRE/A) 
(PRE/POST) 
(A/POST 
 
.023 
.009 
--- 
.761 6.2 .681 
To Follow, Following 
(PRE/A) 
(PRE/POST) 
(A/POST) 
 
.026 
--- 
--- 
.663 3.522 .792 
Entrance 
(PRE/A) 
(PRE/POST) 
(A/POST) 
 
--- 
--- 
.050 
.616 2.745 .475 
Lines 
(PRE/A) 
(PRE/POST) 
(A/POST) 
 
.037 
--- 
.037 
.686 
 
 
4 
 
 
.577 
 
 
 
In reviewing the significant categories from Table 6.1, the relationship between the 
three experiences is between PREceptions and POSTceptions within the category of Signage. 
The effect size (ω) indicates the greatest measure of magnitude in the Signage category, and 
the relationship between PREceptions and POSTceptions is the greatest, not only within the 
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category, but also indicated the most significant experiences drawn on the cognitive maps. 
Noting on Figure 5.4, the POSTception experience have the highest minimum and maximum 
frequencies of indicating the location and importance of signage. A contributing factor to this 
may be reflective in nature: the POSTception experience may have triggered either the 
missing signage in the airport, or that the existing signage was sought out and appropriate. 
Evaluating the second most significant comparison was the PREception and 
POSTception regarding the category of Baggage. Referring to Figure 5.2, Baggage was 
indicated 18 times (more than four times greater than the PREception frequency). A 
contributing factor to such a high statistic might be a result of the construction and 
renovation taking place at DSM, as well as the lack of signage and directions to guide the 
user towards the next step of the process, as noted by the investigator during the Actual 
Experience. There may have been an underlying emotional concern as the participant had to 
depart from their personal belongings and a potential lack of trust that their baggage would 
arrive to the participant’s destination. 
ANOVA Based on Frequency of Travel 
The second series of test also evaluated the significant spaces of the cognitive maps 
using the ANOVA test. Within this series, the comparisons were made between four groups 
based upon the subject’s frequency of travel and experience through the airport terminal.
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Table  6.2 
ANOVA Based Upon Frequency of Travel. 
Category 
N = Never Travel 
I = Infrequent 
M = Moderate 
F = Frequent 
Significance 
Level 
p = .05 
r F-Ratio Effect Size (ω) 
To Wait, Waiting 
(N/I) 
(N/M) 
(N/F) 
(I/M) 
(I/F) 
(M/F) 
 
.008 
--- 
--- 
.003 
.006 
--- 
.861 
 
7.660 .790 
Retail 
(N/I) 
(N/M) 
(N/F) 
(I/M) 
(I/F) 
(M/F) 
 
--- 
--- 
.027 
--- 
--- 
--- 
.705 2.633 .002 
Restrooms 
(N/I) 
(N/M) 
(N/F) 
(I/M) 
(I/F) 
(M/F) 
 
--- 
--- 
.019 
--- 
.032 
--- 
.750 3.421 .614 
Parking 
(N/I) 
(N/M) 
(N/F) 
(I/M) 
(I/F) 
(M/F) 
 
--- 
--- 
.046 
--- 
--- 
--- 
.647 1.923 .422 
Seating 
(N/I) 
(N/M) 
(N/F) 
(I/M) 
(I/F) 
(M/F) 
 
.026 
--- 
--- 
--- 
.040 
--- 
.749 3.407 .613 
Terminal 
(N/I) 
(N/M) 
(N/F) 
(I/M) 
(I/F) 
(M/F) 
 
--- 
--- 
--- 
.038 
--- 
--- 
.662 2.083 .462 
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Table 6.2 (continued) 
Employees 
(N/I) 
(N/M) 
(N/F) 
(I/M) 
(I/F) 
(M/F) 
 
.031 
--- 
--- 
--- 
--- 
--- 
.692 2.713 0.000 
Arrivals 
(N/I) 
(N/M) 
(N/F) 
(I/M) 
(I/F) 
(M/F) 
 
--- 
--- 
.021 
--- 
--- 
--- 
.715 2.806 .004 
Play Area 
(N/I) 
(N/M) 
(N/F) 
(I/M) 
(I/F) 
(M/F) 
 
--- 
.022 
--- 
.022 
--- 
.022 
.774 4.0 .655 
 
In reviewing the significant categories from Table 6.2, the categories and groups with 
the greatest significance are To Wait (I/M, .003; I/F, .006; and N/I, .008), Restrooms (N/F, 
.019), Arrivals (N/F, .021), Play Area (N/M, 022; I/M, .022; M/F, .022), and Retail (N/F, 
.027). 
Play area. 
A factor to consider is there was no indication of the Play Area in any of the 
PREception maps. This indicatesthat this significant space was only identified at the Actual 
Experience and recalled in the POSTception. Additional comments were noted on some of 
the cognitive maps indicated that this was not an expected activity or event, especially within 
the airport terminal. Hence, the investigator believes that this could possibly be an unusual 
anomaly, specifically for this space. 
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To Wait/Waiting. 
The overall category with the greatest significance was To Wait/Waiting. Examining 
the data from Figure 5.9, the frequency that Infrequent travelers noted areas where a person 
waits was more than twice the amount of the next highest group, those who Never Traveled. 
This indicates that those within the Infrequent Travelers group had some form of previous 
experience and/or perception of waiting while at the airport. Because of the potential, 
inherent stresses of arriving at the airport by a specific time, having to follow specific 
protocols,maneuver from point to point, then wait upon their arrival. In looking at the 
minimum frequency for the four groups, the Infrequent traveler also has the greatest number 
of minimum indications, which was six times greater than any other group.Both of these 
frequencies may indicate previous negative experience while waiting in the airport terminal. 
Restrooms. 
The greatest significance between groups was those who Never Traveled and 
Frequent Travelers, especially when indicating of Restrooms, Arrival Areas, and the Retail 
categories.  
This evidence demonstrates Frequent Travelers anticipate Restrooms three times 
more frequent than any other group (See Figure 5.11). The data indicates that frequent 
travelers tend to seek out and note the locations of restrooms when traveling, especially when 
compared to those who Never Traveled and Infrequent Travelers. An assumption that could 
be made from this data indicates Frequent Travelers recall the difficulty a person has 
attempting to use the restrooms when aboard the aircraft and perhaps intends to use the 
restrooms prior or after one’s flight. 
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Correlational Statistics Between Experiences 
 The final series of test evaluated the Correlation of the categories, as indicated on the 
cognitive maps for the PREception, Actual Experience, and POSTceptions. This testing 
showed the measurement the amount of variance that acategory shares with another category 
and their similarities.
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Table  6.3 
Correlational Statistics Between Experiences 
Category 
PRE= PREception 
A=Actual 
POST=POSTception 
Significance 
Level 
p = 
Pearson’s 
Correlation 
(1-tailed) 
R2(as percentage) 
To Wait, Waiting 
(PRE/A) 
(PRE/POST) 
(A/POST) 
.05  
--- 
.929 
--- 
 
--- 
86.3 % 
--- 
Restrooms 
(PRE/A) 
(PRE/POST) 
(A/POST) 
.05  
--- 
--- 
.905 
 
--- 
--- 
81.9 % 
Seating 
(PRE/A) 
(PRE/POST) 
(A/POST) 
.05  
--- 
--- 
.953 
 
--- 
--- 
90.8 % 
Employees 
(PRE/A) 
(PRE/POST) 
(A/POST) 
.01  
--- 
--- 
.984 
 
--- 
--- 
96.8 % 
Previous Experience 
(PRE/A) 
(PRE/POST) 
(A/POST) 
.05  
--- 
--- 
.905 
 
--- 
--- 
81.9 % 
Arrivals 
(PRE/A) 
(PRE/POST) 
(A/POST) 
.05  
--- 
.968 
--- 
 
--- 
93.7 % 
--- 
Play Area 
(PRE/A) 
(PRE/POST) 
(A/POST) 
.01  
--- 
--- 
1.000 
 
--- 
--- 
100 % 
Lines 
(PRE/A) 
(PRE/POST) 
(A/POST) 
.01  
--- 
--- 
1.000 
 
--- 
--- 
100 % 
 
In reviewing the significant categories from Table 6.3, the strongest correlations 
using Pearson’s Correlation are Play Area (1.000), Lines (1.000), Employees (.984), and 
Arrivals (.968). The first three significant categories significantly compare the Actual 
Experience and the POSTception, which indicates a high amount of memory retention and 
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recall between the two activities and/or experiences. However, it must be noted the 
significance level for the categories of Play Area and Lines are both p = .01.  
Secondly, as noted above, the factor that the correlation statistic of the Play Area 
might be considered an anomaly due to its unexpected nature and occurrence within the 
airport terminal.  
Arrivals. 
The correlation of the Arrivals category is between the PREception and POSTception, 
and not at a significant during the Actual experience. This indicates participants are not 
anticipating events regarding Arrivals, partly due to the fact they are participating in the 
Departure process, not the Arrival process.  
Unexpected Relationships: ANOVA/Correlative 
A final interesting conceptual relationship was drawn between the three categories 
(See Table 5.2 Comparison of Similar Significant). Evaluating the two categories using 
ANOVA test, there was not an occurrence of where two categories occurred as significant in 
both cases: the only occurrence of repetitive categories was between one of the ANOVA 
categories and the Correlation of Experience. Nearly all of the categories that tested 
significant using Correlation Experience were also significant in either the ANOVA 
Experience comparison or the ANOVA Group Frequency. One potential reason that might be 
inferred would be the statistical information being compared: in ANOVA calculations, the 
values are derived from means are being computed, whereas in the Correlations, the 
frequency of overlap between two relationships is being measured. 
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Implications 
The findings from this study revealed that the users of a particular environment, 
especially the structured and procedural-driven environment of the airport, the contributing 
factors within the PREceptive/Actual Experience/POSTceptive were not driven by 
architectural or interior elements, but driven by factors that contribute to circulation through 
the space (e.g.: signage, following, and previous experience). The data from this exploratory 
study also indicated that majority of the significant elements noted on the subject’s cognitive 
maps were in the “non-sterile” or public environment of the airport terminal, rather than the 
“sterile”, post-security environment. This implies that although the procedural cues may be 
known and present, such as knowing where to enter the terminal and the process of checking 
in at the front ticket counter, may be known. However, opportunities are present where 
people must make a decision and become confused and disoriented.  
Secondly, this study indicated a significant difference between the identification of 
signage and other methods of circulatory guidance. A greater emphasis must be placed on 
directional signage and environmental graphics within the interior design programming 
phase. This repeated emphasis of circulation and wayfinding indicates that even though 
interior environments may be familiar even to frequent travelers, the elements of signage and 
signs are still noted and expectedto assist in circulation guidance. 
Finally, a factor that is usually not considered in the design process, the stagnant areas 
where lines/queues and waiting occurs, was significantly noted by the participants. Although 
these areas can frequently occur spontaneously and sporadically, the participant groups 
across all levels of travel experience indicated this as a significant (neither positive nor 
negative significance measured) element of the airport terminal. 
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Limitations 
The purpose of this study was to compare the relationships between cognitive maps 
and the physical interior environment of the airport. This study examined the linkages 
between what people thought would occur within the airport environments and what actually 
occurs and how these indications differ, in particular, between individuals with different 
amounts of travel experience. In other words, do the specific events, objects, and landmarks 
vary from projected, actual, or recalled experiences? How do these events, objects, and 
landmarks vary based upon people’s amount of travel experiences? The issues listed below 
were identified as possible limitations of this study. 
First, the participant group was extremely small (n = 17), so the amount of data 
analyzed and coded was very small. This created difficulty in creating categories and 
maintaining a substantial amount of responses to run specific statistical analyses, (such as a 
Chi-Square statistical test or other predictive statistics) could not be run due to the relatively 
small sample size and level of responses. Further opportunities would lie in creating broader 
categories that would allow the investigator the ability to either focus on a more narrow 
range of categorical analyses (having more categories, but create sub-categories which could 
be expanded or contracted as needed) or strictly focusing on specific types of events, objects 
or activities.  
The identical methodologies and procedures could be applied to a larger group, 
perhaps utilizing a larger population, to compare and refine the hypotheses assumed from this 
study. The small sample size of this study could then function as a pilot test to which more 
specific questions could be asked to drive the coding and data to receive a much more rich, 
developed, and diverse outcome. 
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Secondly, while this particular study was fortunate to utilize subjects who were taking 
the same exact trip for an academic course, the demographic criteria was extremely specific: 
the age of the subjects was within four years, the gender of the subjects were identical, the 
academic field of study was identical and design related, and the subjects all had known one 
another and developed relationships which extended beyond the academic boundaries into a 
casual and informal nature. While this provided an excellent group of participants who 
understood the principles and theories of interior design, it may have provided a bias as to 
what types of information was indicated on the mental maps, as well as how the mental map 
was physically drawn. 
Third, the results of this study were tailored to a specific airport terminal; the 
investigator would not consider the data collected from this experiment to be all 
encompassing for all airport terminal environments, regardless of size, function, and location 
of airport terminals. Additionally, the organization and layout of the Des Moines 
International Airport is very simple compared to larger airports, such as O’Hare International 
Airport in Chicago, IL and Hartsfield-Jackson Atlanta International Airport in Atlanta, GA. 
Further studies using similar, if not identical, methodologies and procedures could be used in 
other transportation, hospitality, retail, or institutional environments.  
Finally, the only interaction the investigator had with the participants was during the 
PREception and POSTception phases, during the administration of the survey and maps. It 
may have been more effective to conduct one on one interviews with the participants, 
especially those who identified as never traveling before or frequent travelers, then transcribe 
and code the interviews to create additional qualitative and quantitative data to be analyzed. 
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Recommendations for Future Research 
Based upon the research findings and experiences from this study, the following 
recommendations are suggested for future research: 
Use other groups of design professionals, or non-designers. Instead of focusing on the 
profession of the participant group, consider using a hybrid of design professionals, such as 
architecture, graphic design, or urban planners. All of the subjects, if identifying as any 
formal description of  “designer” might provide a subliminal bias towards elements in their 
perspective professional field. Additional studies, consisting of participant groups of 
designers, non-designers, or the public would allow for further depth and exploration of 
correlative relationships and identification of events and landmarks. These two groups could 
be compared using the same methodology and procedure utilized in this study. 
Use PREceptions and POSTceptions as an evaluative instrument. The interior design 
profession uses a Post Occupancy Evaluation (POE) to revisit a newly designed or renovated 
space to observe the occupants function within the space and to consider making minor 
changes to the observed space or note major programmatic changes to make when 
considering the design of similar spaces in the future. The PREception and POSTception 
methodology could become part of the designer’s programmatic interview process and POE 
evaluation process. 
Use other aspects of the terminal experience. This study concentrated on the 
circulation and landmarks from the entry into the terminal until boarding the aircraft. A 
future study evaluating how a person understood the process of making a connecting flight or 
the disembarkation process from the airline to exiting the building, would provide another 
opportunity to compare the events and the order one perceives or encounters these objects. 
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Evaluate drawing style of the cognitive maps. Analyze how the participant actually 
drew the map (i.e.: Is the map drawn in a floor plan view or perspective? Was the sheet 
orientation in landscape or portrait layout? Which elements would one include/exclude based 
upon the size of the paper to draw the map? Were people drawn in the map? How did the 
participant indicate circulation?) What would provide additional insight on the perception 
and interpretation of the space to be evaluated? Comparisons between designers and non-
designers could create benchmark between what is understood and intended by the designer 
and what is understood and perceived by the non-designer.
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CHAPTER 7: SUMMARY AND CONCLUSIONS 
Summary of Survey 
This survey addressed and evaluated the statistical results and relationships between 
(a) the amount of travel experience a person has and the impact of this experience to 
upcoming travel experiences, and(b) identified the objects and events one indicated as a 
significant element – however defined by the participant – within the airport terminal.  
Significant results from the study showed that events after the travel experience, 
identified as POSTceptions, indicated an increased frequency on participant’s drawn 
cognitive maps compared to the drawn cognitive maps of anticipated specific events prior to 
the travel experience, identified as a PREceptions. These experiences, especially those 
significant in nature were based on the circulation paths, or getting from one specific point of 
origin to a specific, defined destination.  
Conclusions 
PREception/POSTception methodology. 
The PREception/Actual Experience/POSTception methodology utilized in this study 
allows for numerous opportunities within the context of interior design. The methodology 
can be utilized within the programmatic phase of a design project. As part of the 
programming and research procedures, interviews can be conducted with users of the space. 
For example, when working on the program for a commercial office space, one-on-one 
interviews of the occupants can include a drawn cognitive map of how they anticipate the 
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space to function. Within this drawn cognitive map, the designer can collect both qualitative 
and quantitative data to assist the designer to identify the specific needs of the user. By 
utilizing this specific user group, one can classify them as the “experienced user”, comparing 
them to the frequent travelers indicated in this study. Further interviews can be conducted 
with users who have some interaction with the space (e.g.: corporate managers who visit the 
space, but do not inhabit the space on a full-time basis), and could compare to the Moderate 
travelers of this study. Interviews could then be conducted with individuals who rarely visit 
the space, such as guests who might visit the space once a year, and would be similar to the 
Infrequent or Never travel groups. 
Post occupancy evaluation (POE) using PREception/POSTception 
methodology. 
Using the same participants from the programmatic phase identified above, a 
POSTception map could be drawn, using the same methodology as the PREception map. 
Making a comparison between the PREception and POSTception drawn cognitive maps and 
the indicated significant spaces would provide quantitative data that could support Post 
Occupancy Evaluations (POE), which would be conducted by the designer after the 
installation had been complete and the users had occupied the space for a short period of 
time.  
The information collected from the drawn cognitive maps and an additional interview 
process could identify specific needs that are lacking within a space, as well as excessive. 
From this study, there was indication that participants were expecting more directions to aid 
them with circulation throughout the airport terminal. When there was missing signage, 
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participants might indicate “I didn’t know where to go” and this would provide a cue that 
some form of direction in necessary at this specific point in the circulation path. Because this 
was specifically indicated on a drawn cognitive map of an identifiable space, the designer 
could return to the approximate area to experience themselves what the conditions might 
have been at the time that the participant had asked that question. This is particularly true if it 
were indicated on the Actual Experience drawn cognitive map, as the participant was still 
physically within the environment. 
The information from this methodology not only provides information based upon the 
amount of experience of the participant, but through the PREception/Actual 
Experience/POSTception procedures, information would be collected as to what elements or 
events created memories from the space. 
Random chance occurrences. 
Looking back at this study, this researcher did not consider the play area at the base 
of the escalator at the Des Moines International Airport a significant event, even though this 
researcher would classify as a Frequent traveler. Though the participant observation and 
indication on both the Actual Experience and POSTception maps, a statistically significant 
amount of participants identified, indicated, and recalled the play area on the drawn maps 
from the Actual Experience and the POSTception. 
This “play area” anomaly can be transferred to materiality of interior elements, such 
as color, material, texture, and finish. If a large number of participants recall and identify an 
anomaly, then perhaps the designer should consider and revisit the space to: (1.) Identify the 
anomaly, (2.) Consider if the anomaly provides a positive or negative experience, (3.) 
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Evaluate if the anomaly were merely a rare case and situation and cannot occur again and, 
(4.) Correct the anomaly, if necessary.  
The “play area” anomalies also could create opportunities for the designer to use a 
Lynchian approach and identify this area as a landmark. As the designer revisits the space, 
there might be positive opportunities to emphasize and utilize this space as a meeting point 
for passengers within an airport terminal. Also, a question that might arise with this 
evaluation could consider the play area enough of a landmark or destination point to be 
included on interior signage within the terminal. 
Role of employees in the specific environment. 
Further conclusions observed from this study indicated the participants identified 
employees within the terminal. Although no specific employees were referenced, other than 
those at the Homeland Security/TSA security check, their identification by the participants 
indicates the presence of the employees is observed by the traveler, even if only a passive 
indication. This also creates an opportunity for the designer to educate and interview the 
airport employee as a user group. 
The airport employee might provide a different drawn cognitive map compared to the 
traveler. Due to the nature of the airport terminal and its layers of security zones, the airport 
employee might not always provide the most efficient and direct path when asked for 
directions by a lost passenger, because the employee might have different circulation paths 
than the traveler, and these paths, because they are not specifically within the public 
spectrum, might not have adequate signage to facilitate circulation. Therefore, the airport 
employee might have to retain numerous and more detailed cognitive maps than the traveler, 
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and the landmarks the employee could identify to the lost traveler might not be the same 
landmarks as the traveler within the airport terminal. 
Elements of environmental graphic design. 
Key elements identified in this study, for example, indicating existing or missing 
signage, location of the formation of lines/queues, and specific room identification (such as 
the restroom) were within the context of environmental graphics. The Society of 
Environmental Graphic Designers (SEGD) identifies environmental graphic design as “many 
design disciplines including graphic, architectural, interior, landscape, and industrial design, 
all concerned with the visual aspects of wayfinding, communicating identity and information, 
and shaping the idea of place” (SEGD, 2010).  
This study revealed that a major factor within this particular airport terminal was the 
identification of signage and wayfinding techniques. The participants indicated appropriate 
signage, but also inappropriate signage, such as a hand-written sign duct-taped to a wall. This 
may indicate that even thought the layout for the airport terminal is specific, the wayfinding 
techniques may or may not be at the forefront of the traveler’s thinking process. For the 
frequent traveler, the wayfinding procedures might not be as much a priority as compared to 
those of an infrequent traveler, where the individual might be focused on the more procedural 
aspects of the airport. The question that would provide the most benefit to all parties involved 
would be how to make wayfinding strategies identifiable to everyone. 
These environmental elements are crucial for aiding in the circulation of space and 
space planning, which is a major function of interior design curriculums. Therefore, this 
study indicated that when attempting to anticipate what happens within a particular 
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environment, the actual experience within the environment, and noting what did happen 
within the environment, a factor that was most frequently indicated by the participants of this 
study, who were senior interior design students, was the concept of signage and its role 
within the airport environment. 
Role of design collaboration and final thoughts. 
Collaboration needs to occur between the interior designers and the graphic designers 
to provide successful, adequate, and identifiable structures to facilitate circulation through an 
environment: especially in environments where there are high levels of emotional and mental 
stressors. Specific issues that could be addressed by both groups of designers could identify 
sensory stressors: interior designers might indicate stressors could come from material 
finishes, color selection, excessive audio and ambient noise, or other distractions. Whereas 
graphic designers might indicate sensory stressors could come from an overuse of signage 
structures or too many visual distractions from excessive posters or advertisements. 
This collaboration between interior and graphic design disciplines would not only 
bring together a stronger design solution, it provides an understanding of wayfinding and 
circulation strategies to both sets of designers. Both sets of designers will eventually become 
users of any designed space: yet when a designer becomes a traveler, do they not evaluate 
and critique a space or advertisement? 
It is the personal philosophy of this researcher that the nature of Design is extremely 
broad: it cannot be taken on alone. Opportunities lie everywhere for collaboration between 
designers; there is not enough interdisciplinary collaboration within the design professions. 
All designers should take advantage of their peer’s training and experience and apply it to 
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their design.Design cannot – and should not – be created with a vacuum: it must be exposed, 
tested, evaluated, and modified by numerous types of designers before it can be identified 
successful. 
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APPENDIX A: INSTUTIONAL REVIEW BOARD ACCEPTANCE 
LETTER
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APPENDIX B: SURVEY INSTRUMENTS 
Figure 8.1.  Informed Consent Document
 
INFORMED CONSENT DOCUMENT 
 
Title of Study: Mapping relationships based upon levels of travel experience and expected activities at the Des Moines International Airport 
 
Investigators: Clifford Gentry, Principal Investigator  Frederic Malven, Supervising Faculty Member 
 
This is a research study.  Please take your time in deciding if you would like to participate.  Please feel free to ask questions at any time. 
 
INTRODUCTION 
The purpose of this study is to examine the correlations between prior travel experience and varying amount of recall of travel experiences. You are being 
invited to participate in this study because you are an Iowa State University student in the College of Design and enrolled ARTID 465 (Senior Interior Design Studio) 
and ARTID 459 (Senior Interior Design Field Experience). 
 
DESCRIPTION OF PROCEDURES 
If you agree to participate in this study, your participation will span over a period of two months. The study will involve a pre-study and two (2) follow up 
studies on separate occasions. The time for completion of the surveys will be within the two enrolled courses (ARTID 465 and ARTID 459). No outside work or time 
will be required.  
During the study, you may expect the following procedures to be followed: You will be asked to complete a survey to collect demographic information and 
to evaluate your travel experience. At a later time following the completion of your survey, you will be asked to complete two (2) surveys concerning your travel 
related to this course.   
You may skip any question that you do not wish to answer or that makes you feel uncomfortable.  
RISKS 
There are no foreseeable risks at this time from participating in this study. 
BENEFITS 
If you decide to participate in this study, there will be no direct benefit to participants in this study. However, the information gained is expected to benefit 
society. In addition, a summary of general findings of this study will be available to participants upon conclusion of the study. 
 
COSTS AND COMPENSATION 
You will not have any costs from participating in this study. You will not be compensated for participating in this study. 
 
PARTICIPANT RIGHTS 
Your participation in this study is completely voluntary and you may refuse to participate or leave the study at any time.  If you decide to not participate in 
the study or leave the study early, it will not result in any penalty or loss of benefits to which you are otherwise entitled.  
 
CONFIDENTIALITY 
Records identifying participants will be kept confidential to the extent permitted by applicable laws and regulations and will not be made publicly available.  
However, federal government regulatory agencies auditing departments of Iowa State University, and the Institutional Review Board (a committee that reviews and 
approves human subject research studies) may inspect and/or copy your records for quality assurance and data analysis.  These records may contain private 
information.   
To ensure confidentiality to the extent permitted by law, the following measures will be taken:  
Subjects will be assigned a unique code and letter and will be used on forms instead of their name. All identifiers (a unique code and letter) will be kept with the data. 
Only the primary investigator will have access to the study records.  
All printed records and data will be kept confidential and retained in a locked filing cabinet; all digital records will be kept under a password protected 
computer file. The records and data will be retained for twelve (12) months at which time the retained data and records will be destroyed or erased. If the results are 
published, the identity of the subject will remain confidential. 
 
QUESTIONS OR PROBLEMS 
You are encouraged to ask questions at any time during this study.   
• For further information about the study contact: Clifford Gentry, 641.799.6701, cjgentry@iastate.edu or Dr. Frederic Malven, 515.294.4147, 
malven@iastate.edu.  
• If you have any questions about the rights of research subjects or research-related injury, please contact the IRB Administrator, 515.294.4566, 
IRB@iastate.edu, or Director, 515.294.3115, Office for Responsible Research, Iowa State University, Ames, Iowa 50011.  
 
PARTICIPANT SIGNATURE 
Your signature indicates that you voluntarily agree to participate in this study, that the study has been explained to you, that you have been given the time 
to read the document and that your questions have been satisfactorily answered.  You will receive a copy of the written informed consent prior to your participation in 
the study.  
 
Participant’s Name (printed)               
    
             
(Participant’s Signature)      (Date)  
 
INVESTIGATOR STATEMENT 
I certify that the participant has been given adequate time to read and learn about the study and all of their questions have been answered.  It is my 
opinion that the participant understands the purpose, risks, benefits and the procedures that will be followed in this study and has voluntarily agreed to participate.    
 
             
(Signature of Person Obtaining Informed Consent)    (Date) 
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Figure 8.2. Survey Instrument to collect demographic information and travel 
experience 
 
Identification Number: 
 
(Last four digits of your phone number and middle initial) 
 
 
1. What is the month and year of birth? 
 
 
 
 
2. What is your gender?  
 
MALE    FEMALE 
 
 
3. What is your academic major at Iowa State University? 
 
 
 
 
4. Please list the dates, places, and approximate population where you consider to be your hometown. 
 
 
 
DATES   CITY     APPROXIMATE POPULATION 
 
__________  _____________________  _____________________ 
__________  _____________________  _____________________ 
__________  _____________________  _____________________ 
__________  _____________________  _____________________ 
__________  _____________________  _____________________ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Please turn the page to continue the survey. 
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Figure 8.3. Survey Instrument to collect demographic information and travel 
experience 
The following questions will be regarding your travel experience. 
 
5. What different types of specific activities do you expect to see occurring while in an airport? Please be 
specific in your listing. 
 
 
 
 
 
 
 
 
 
 
 
6. Have you ever flown in an airplane?   
 
YES   NO 
 
 
7. How frequently do you travel in an airplane? 
 
 
 
 
8. Which airport would you consider to be your “home” airport (The airport that you depart most 
regularly)? 
 
 
 
 
9. Have you ever flown out of the Des Moines International Airport?   
   
YES   NO 
 
 
10. If yes, how many times since the year 2000, to the best of your recollection, have you flown out of the 
Des Moines International Airport? 
 
 
 
11. What percentage of these flights have you taken alone versus with another individual or a group? 
 
________ % Alone    ________ % Another Individual   ________ % Group 
 
 
12. Of these flights departing from Des Moines, how many have been international flights (outside the 
United States – including Canada)? 
 
 
 
13. Have you flown out of other airports since the year 2000?  
 
YES   NO 
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Figure 8.4.  Instructions for PREception Map – Map 1 
 
 
Identification Number: 
 
(Last four digits of your phone number and middle initial) 
 
 
On the following paper, please provide a map of what you expect to experience 
at the Des Moines International Airport from entry into the building until boarding 
the aircraft.  
 
 
What do you anticipate to be different from your upcoming travel experience 
compared to your previous experience? Please be specific in your listing. 
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Figure 8.5.  Instructions for Actual Experience Map – Map 2 
 
 
QUESTIONS AND DIRECTIONS FOR MAP 2: 
 
Step 1: Please provide a map of what you experienced at the Des Moines 
International Airport, from entry into the building until boarding the aircraft. 
 
Step 2: On the overlay provided, please place and align the vellum on top of your 
map. Please identify and annotate, using the red pencil, the significant 
elements that assisted you in maneuvering and interpreting your chosen route. 
Please annotate your responses and answer the following questions: 
 
• What were the most significant experiences? 
• How did you find your way through the space? 
• What did you assume would be in the space was were not present? 
 
PLEASE DO NOT FORGET TO PUT YOUR SUBJECT ID NUMBER  
(Last 4 digits of your phone number and middle initial) ON BOTH SHEETS! 
 
Thank you for your participation in this survey! 
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Figure 8.6Instructions for POSTception Map – Map 3
 
 
QUESTIONS AND DIRECTIONS FOR MAP 3: 
 
Step 1: Please provide a map of what you experienced at the Des Moines 
International Airport, from entry into the building until boarding the aircraft. 
 
Step 2: On the overlay provided, please place and align the vellum on top of your 
map. Please identify and annotate, using the red pencil, the significant 
elements that assisted you in maneuvering and interpreting your chosen route. 
Please annotate your responses and answer the following questions: 
 
• What were the most significant experiences? 
• How did you find your way through the space? 
• What did you assume would be in the space was were not present? 
 
PLEASE DO NOT FORGET TO PUT YOUR SUBJECT ID NUMBER  
(Last 4 digits of your phone number and middle initial) ON BOTH SHEETS! 
 
Thank you for your participation in this survey! 
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APPENDIX B: CONTENT ANALYSIS CODING 
Check-in Ticket 
Ticket Counter 
Boarding Pass 
Baggage Baggage Check 
Baggage Scan 
Bag Security 
WaitAll To Wait 
Waiting 
Waiting Area 
Retail Stores 
Food/Beverage 
Bar 
Vertical Vertical Circulation 
Escalators 
Elevators 
Stairs 
Security Metal Detector 
Passport Control 
Restrooms  
Gates Jetway 
Boarding 
 
Signage Signs 
Seating Chairs 
Seat 
Parking Parking Garage 
Doors  
Airlines Airplanes 
Specific Airlines 
Terminal Concourse 
Employees TSA 
Airport Employees 
Airline Employees 
PrevExp Previous Experience 
Follow To follow 
Following 
Departure  
Arrival Baggage Claim 
Car Rental 
Play Area  
Entrance  
Lines  
Levels  
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APPENDIX D: DRAWN MAPS – MAP 2 
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APPENDIX E: DRAWN MAPS – MAP 3 
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